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or. THE 


FRENCH EDITOR. 


HE Firſt Part of this Work was pub- 

+ liſhed in Italian in 1765. Monſieur 
Darcet, a celebrated Phyſician at Paris, 
thought it of ſo much importance, that he 
tranſlated it into French a ſhort time after. 
Accidental -circumſtances delayed the publi- 
cation of this - Tranſlation. + The Authour 
came to Paris in 1776, and gave M. Darcet 
ſeveral ſheets of corrections and additions, 
which were likewiſe tranſlated, and added to 


the reſt. On the following year a pamphlet | 


appeared at Paris on the volatile alkali (a, 
in which the nature of the venom of the vi- 
per, and the uſe of the volatile alkali againſt | 
the bite of this animal, were treated of. 
Many things were advanced in this pamphlet, 
* n mann to what our authour bad g 


2 "4 Wricen by M. Sage. | 
a written 


—— 


the greateſt reputation, the firſt diſcovery of 
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written more than ten years before in Italy. 
He fancied he had been deceived, and ſat 
about making freſh experiments on the ſame 
ſubject, determined to correct the tranſlation 
J have ſpoken of, before it was given to the 


| publick. 


To this new examination, we owe the ſe= 
cond third and fourth parts of this work, 


throughout the whole of which the moſt de- 


licate experiments. are, conſpicuous. . We 
may ſay in. the ſtricteſt ſenſe, that theſe 


parts are entirely new, as well on account of 


the ſubjects of which they m_ as of 1 
diſcoveries they contain. 

Before Frangois Redi, no one Narbe in 
what the venom of the viper conſiſted. This 
celebrated naturaliſt employed the. greateſt 
part of his reſearches in confuting the er- 


rours that prevailed in his time. His work 
on the venom of the viper is almoſt entirely 


calculated to demonſtrate, that the opinions 


held of this venom were in general falſe: a 


humiliating reflection to man, who is inca- 

pable of attaining the truth, in any other 

way than by paſſing through errou.. 
We owe to Redi, what has acquired him - 


the 
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the humour that tenders the bite of the vip 
yenomous. The experiments he has em- 
ployed to demonſtrate this diſcovery, are in 
general very well made, although they have 
not appeared decifive to N. Charas, a French 
chemiſt. 

The latter, after. having made a great ma- 
ny experiments on the bite of the viper, 
thought it concluſive that the venom of this 
animal , conſiſts in its rage; or rather, that 
the ſaliva of the viper, exalted by. rage, when 
the creature. is furious and bites; . 
venomous arid mortal. -:{/; . 

Although this opinion is hd it hows 
ever carries with it marks of probability; 
fince it is certain that a viper is more dan- 
gerous and deſtructire in proportion as it is 
more irritated, as will be ſeen in the courſe 
of this: work. This is what engaged our 
authour to examine the hypotheſis of falive 
exalted by rage, by deciſive experiments, and 
the reader may aflure himſelf, by peruſing 
the firſt part of this work, that he has been 
not a little ſucceſsful in this enquir. 

It is certain; that Francois Redi was wil. 
taken as to the part where the receptacle of 
the vetions is ſeated, and as to the rout the 

4 2 venom 


e 


— — - mg — — . —_ —?upꝛ—Z—im— H ̃ — — — — — — 
— 
. — —E a ant. . eds —— — —ͤ—— —— ꝝ— 
4 . * 


3 


venom takes, when the viper in biting com- 


municates it to animals. He was of opinion 
that this humour is ſituated in the mem- 
brane that covers the canine teeth, and that 


it glides exteriourly along the tooth, and at 


the ſame time inſinuates itſelf into the ani- 
mals that receive the bite. We ſee this er- 
rour repeated half a century afterwards in 
James's Dictionary, the author of which be- 
fides adopts all the errours of Mead on the 
faline nature of the venom. If it was not 
therefore abſolutely neceſſary, it was certainly 
uſeful, to examine this matter afreſh, and to 
make it as clear as poflible. 

All the other reſearches our- authour hes 


made, properly belong to him, and we may 


ſay with reaſon, that he has begun where 
others have ended; or, with greater juſtice, 
that the whole of his work is new, and truly 
n n ut 8 
It appears to me, chat one of the 8 
merits of this work conſiſts, not ſo much in 
the rare and numberleſs diſcoveries it con- 
tains, as in the luminous method with which 
the very important enquiries that are intro- 
duced in it are treated. If we are aſtoniſhed 
at the immenſe number of errours that are 
5 * _ every 
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every where exploded, we cannot at the ſame 
time help admiring. the tracks, hitherto, un- 
known to obſervers, that our authour has 
beaten, in examining the ſubject of poiſons. 
But that which deſerves the greateſt conſi - 
deration, is the very delicate analyſis he has 
made of the moſt obſcute and complicated 
enquiries; and the ſagacity with which he has: 
conceived the experiments, that could not 
avoid leading him to truth. It is to be with-: 
ed that he may ſerve. in future as a model to 
thoſe philoſophers who enquire into facts, 
without prepoſſeſſion or prejudicę. How 
many diſputes and opinions will then be ter- 


minated ) How many truths will bo. lis, 


vered | How. many errours e ploded And 
| how'-will- the number of boobs be reduced | 
The art of interrogating-nature by the means of 
experiment is very delicate. I is mm vain that 
you combine facts, if theſe fatis have no affinity 
with each vther ; 1, they ' preſent themſelves un- 
der an equryocal form ; if. when they; are pro- 
duced by different cauſes,, you are incapable of 
afſigning and ſeparating witb @ certain preci- 
Aion, the particular effetts. that. have. aal 
from each of theſe cauſes*.. 1 


New Experiments on the Reſiſtance of Fluids, in the Pre- 


liminary Diſcourſes of Meſſrs. D'Alembert, Condorcet, and 
Boſſut. - 
a 3 Tg 


en) 

- To judge of what our authour has done in 
this work, and of what in juſtice belongs to 
him, the reader ought i in the firſt place to ex- 
amine all the publications of Redi and Mead 

on the ſame ſubject. I exhort him to do fo, 


* this is the greateſt eulogium I can pay 


to the preſent work. Compariſon, a toueh- 
ſtone chat can never deceive us, is all that I 
demand, or rather, What Joes ow" ee 
ſy require. 

Let this work be vempared with thoſe 'on 
the ſame ſubject that have immortalized Redi 
and Mead. There will be no difficulty in 
judging how much it ſurpaſſes theirs, whe- 
ther we conſider the number of diſcoveries, 
ar the variety and multiplicity of experi- 
ments: indeed it will ſoœn be ſeen; that there 


is no room for compariſon betwixt them. 


I regard the having” found the venem 
of the viper to de a gummy ſubſtance, as 
a real diſcovery. The exiſtence of an ani- 
mal gum is both important eee eee 
Alb that we meet with on the blood, and 
on the nerves, as they relate to the venom: of 
the viper, is entirely new and original. This 
may be called a giant ſtride, that clears anew 
road to raſh diſcoveries, | | 9917 4 
But 
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But this ie not all the merit of the pre- 
ſent work. The treatiſe on the American 
poiſon called Ticunas, ant on ſome other ve- 
getable poiſons; the tracts on the Cherry- 
laurel; and the experiments on ſome other 
vegetable ſubſtances, are a new field of en- 
quiry, in which the diſeoveries and induſtry 
of our authour are very conſpiecuous. Howe. 
ver, hen in conſequence of ſo many rich 
diſcoveries we think that nothing is any lon- 
ger hid from us, and that we have at length 
penetrated into the moſt ſecret reooſſes of 
nature, we meet with  labyrinths, oui of 
which it does not ſeem permitted us to ex- 


' tricate ourſelves. Such are the new and im- 


portant con ſequencets of the obſervations on 
the poiſon of the Chetry-laurel ; a ſubject ſtill 
obſcure,” but inteteſting, which will give oc 
caſion to the reſearches vf. future obſervers. 
The excellent experiments bur ãuthor has 
made, relatively to the action of poiſohs oh 
the nerves, have ooeaffenbd him te -entich 
this 'work With ſeveral very important enquiries 
into the ſtructure of ehe nerves them ſeboes; 
un obſcufe matter, in which nothing was 
xo and in Which it ſcarcely ſvetned al- 
lowed to man to make any advances. In 
a 4 | the 
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the hand of our authour every thing becomes 
clear, eaſy, and ſimple. I cannot conceive how 
this double order of bands, how this ſpiral, 
exteriour, and apparent ſtructure, in the nerves, 
ean have eſcaped the ſight of all our. anato- 
miſts; and I regard the certain knowledge 
we now have of the firſt elements of the 
net ves, as one of the fineſt and moſt, ſtriking 
diſcoveries that has ever been made in animal 
phyſicks; a diſcovery that has eſcaped the 
fight of the moſt ſkilful, 1 maſt practiſed 
obſervers. _ iii i. 24 41833507 
After the dae of. Lewenhoeck, 
phyſiologiſts and anatomiſts were of opinion 
that a diſcovery of the laſt divifians of che 
nerves could never be attained ta; but What 
did not appear poſſible then, is now unqueſ- 
tionably eſtabliſhed, as any one may aſſure 
himſelf, by following the traces of our aus 
thour. We have reaſon ta flatter ourſelves 


that he will ſhortly favour us with his obſer - 


vations on the nature and uſes of be Primiy 
tive Nervous Cylinders. This is all; chat rer 
mains to be known of theſe wonderfulor+ 
s He began ſome time ago to buſy 
him ſelf in this ODS 00 has auge t 
| Nee 


(& 
not to expect from ſo exact, and ſa penetrating 
an obſerver ! tab 
We are at preſent not only ecquhiazcd-gith 
the true ſtructure of the nerves, but are much 
better informed chan herctolors of that of the 
brain. ; £' 29 
Our authour has likewiſe 2 — A thas in- 
ternal ſtiucture of the retina-it therefore ap- 
pears that we have ſcarcely any Og! more a 
deſire as to that organ. |; | 1 
But his obſervations do not . 
He has developed with the ſame ſucceſs, the 
ſtructure of the muſcles, and of the tendons; 
He finds certain characteriſticks to diſtinguiſh 
theſe two kinds of ſubſtances, as well from f 
each other, as from' the nerves. TY 
The firit ↄrganical elements of the nerves, 
the brain, the muſcles, and tendons, being = 
thus known, our authour paſſes, on to the 
. || dijicoyery of a new and complete ſyſtem of 
tranſparent, winding, unramified, cylinders, 
of a much ſmaller ſize than thoſe, of the 
blood, but, which are more extended, and in 
a greater, number, than the arterial and venous 
ycſſels, He finde them in the whole cellular 
nee a ſubſtance "which Nacteerte and 


. .compoles z 
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—— all the organs of the animal ma- 
chine. le 

Our authour diſcovers what he calls TY 
ing threads, in hairs, in the nails, in the epi- 
dermis, and in the bones. He afterwards 
gives us a detail of obſervations he made on 
vegetables, in which it appears, that he traces 
ſimilar ſtructure. He' concludes by a ſeries 
of excellent obſervations of foffils, on the ſub- 
ject of which he interſpetſes a few doubts, 
that the reader may not be led away by fimple 
appearances; and reſerves his ſentiments 'on 
this ſubject for another work, which he pur- 
poſes to publiſh under the title of Mfrreſev- 


pical OR eee Micreſev- 


Prquer: THE TO TLILD 
He terminates his fllreber on the nerves, 


by relatirig ſeveral Experiments on the repro- 
duction of them. —a very intereſting matter, 
hitherto unknown to naturalifts, on — he 
has thrown alt poffible ligkt— 

To complete this work; I have zvaged it 
neceſſury to add a deſeription'of a ne candl 


of the eye, diſcovered by our authour more 


than eighteen years ago, and which he hay 
never publiſhed.—T have taken this deſtrip- 


tion from a letter dated from London, which 
A he 


(i) 
he wrote at the end of the year 1779, to Mr. 
Adolphus Murray, a celebrated profoſſor of 
anatomy at Upſal; and have given the part of 
our authour's letter that relates to this: Wen 
in his own words. | 

We cannot avoid 1-being: ſurpriſed at the 
little value aur authour places on his own diſ- 
coveries, whilſt any other anatomiſt, however 
celebrated, would have haſtened to publiſh 
them, - At the end of eighteen years, he 
ſcarcely permits this new canal he has diſco- 
vered, to be announced in a few lines in one 
of his works; at the ſame time that it has been 
demonſtrated at Vienna for upwards of ten 
years, in the common courſes of anatomy, to 
the profefiors of whieh it was probably com- 
municated. by M. Brambilla, ſurgeon to the 
Emperor: and director of the military hoſpi- 
tals, Our authour ſhowrd this canal to M. 
Brambilla, when be accompanied his“ Impe- 
rial Majeſty, in his travels in Ita. 

Although our authour: has never publiſhed 
this ſo long diſcavered:canal; he has, however, 
ſhawn it to a great number of his friends, and 


to ſeveral other petſons. — M. Murray, tha 


profeſſor of anatomy at Upſal, in a letter he 
. to our authour ſome time ago, in- 


forms 
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( xii ) 

forms him, that the deſcription of his new 
canal of the eye has been inſerted in the laſt 
volume of the Acts of the Academy at Upfal. 

In ultimo tomo (he writes) deſeriptio canalis'a 
te detecti extat. — This canal was (ſhown by 
our autliour to the Swediſh profeſſor, when 
this laſt, on his coming to Italy, made ſome 
ſtay at Florence. At his return to Sweden, 
he addreſſed our authour at Paris, where he 
then was; to procure the drawing and deſcrip- 
tion of the canal, which he was deſirous of 
publiſhing in the Acts of the Swediſh Aca- 
demy, far the advancement of anatomy, and 
for the good of his countrymen. The drawing 
and. defeription were ſent from Paris, but 


were loſt on the road. Our authour ſent him | 


a'fre(h copy of them from London, but I do 
not know whether they ever reached him. 
I have inſerted: the figures and deſcription at 
the end of this work, with «the copy of ths 
letter that accompanied them 

Dr. Troja, a diſtinguiſhed plofelor at 
Naples, and member of the royal atademy 
of the ſame' city, in a diſſertation he publiſhed 
in the year 1780 on the diſeaſes of the eyes, 
ſpeaks)of this new canal of the eye, obſerving 


| as of diſcovery of it is due to out authabr, 
. who 


6 

who ſhowed it him at Paris in the eye of an 
ox. | 
- It only depended on our authour to give 
this work a more original and novel air, and 
even to make it appear in certain reſpects 
more perfect, He had merely to conceal the 
ſteps by which he arrived at the truths he has 
diſcovered, and to be filent as to the methods 
and proceſſes that conducted him to them. 
The enlightened reader will find, that in pro- 
portion as he advances in the peruſal of this 
work, and meets with unforeſeen difficulties, 
the experiments our authour has imagined to 
ſurmount them, will preſent themſelves ſo 
naturally, that he will almoſt imperceptibly 
be led to believe, that he imagined them 
himſelf; ſo ſimple do they appear, and fo ap- 
_ politely are they placed. In the ſame way, 
the new lights that are interſperſed, and the 
many reſearches that are deſcribed, ſeem to 
grow. out of the matter itſelf, and not to 
ſpring from the authour. Again, he might 
not have ſpoken of whatever remains doubtful 
or undecided ; he might have paſſed over in 
filence, the enquiries he has not been able, even 
after ſo many experiments, to decide upon. His 
work might have woe found more complete, 

becauſe 


( wn } 


becauſe ignorance only ſuffers in proportion 


as it is known; but our authour has through- 
out preferred clearneſs and utility to vain glo- 
riouſneſs and a falſe pride. | 

There is a claſs: of readers to which this 
work will certainly be unpleaſing, and this 
claſs is neither the leaſt numerous, nor that 
which has the feweſt ſectators and partizans. 
It is compoſed of thoſe pretended naturaliſts 
who explain nature at their ſcrutoire; who 
meditating on facts ſeen in a wrong 'poiht of 
view, and copied into books, immediately di- 
vine the ſprings of them; and who miſtake for 
real cauſes, the ideal ones they apply to the 
explanation of effects which have only exiſted 
in their own imagination: in ſhort, who pre- 
fer romances to facts, and to truth. _ 

To folks of this deſcription, eccuſtented 


Sidet to read, or to make, romances in phy- 


ſicks, the preſent work muſt appear barren, 
tedious, and little philoſophical; and I there- 
fore cannot exhort them to peruſe it; but to 
thoſe, on the contrary, who are fond of facts 


and certain obſervations, it will be infinitely. 
ſatis factory. I do not for my own part know 
of any ſubject, either in phyſicks or in medi- 
cine, that has been diſcuſſed with a greater 

3 abundance 


( 
abundance and richneſs of experiments than 
the one before us. 

When a work is founded on certain and 
new facts, we always gain by reading it, even 
though it is badly contrived and preſented, 
and Contains falſe reaſonings. The new 
truths that are found in it are real acquiſi- | 
tions to the philoſopher, and he may eaſily 
employ them as a baſis to truer ſyſtems, 
and to ſurer opinions, and laſtly, to the diſ- 
covery of the true laws of nature. 

But what confidence ought not an authour 
to inſpire us with, who; after having ſaid, 
T have made more than doo experiments; I 
have had more than 4000 animals bit ; I have 
employed upwards of 3000 wipers; finds no 6 
difficulty in adding, I may have been miſtaken, 
and it is almoſt impoſſible that I have not been 
miſtaken ! — What a difference betwixt this 
authour and many others! betwixt opinion 
and certainty ! betwixt ignorance and know- 1 
ledge! | x ; 
This work, ſo enriched by the immenſe 

number of new facts, and by the length and 
difficulty of the reſearches it contains, could 

not have been executed without the protection 
and conſtant favours of the auguſt Mæcenas 
| | | the 
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en 
the authout has the happineſs to ſerve... But 
whilſt the bounties of a philoſophick ſove- 
teign procure: to the enlightened; world ſo 
many experiments and diſcoveries, .the uſe 
our authour has made of the means that pre- 
ſented themſelves to him on his journies, 
will, without doubt, entitle him to the gra- 
titude and admiration of men of letters; and 
it will never ceaſe to be a matter of: ſurpriſe, 
that a work which has coſt ſo much labour, 
had its birth at Paris and at London, through 
which places our authour, if I may ſo expreſs 
myſelf, did nothing more than paſs. 
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t which is ſhown fo little Authours agree among 


themſelves on the Venom of the Viper, 


It is agreed at preſent that thete is no other guide 


n a ſearch into natural truths, than a knowledge of 


facts; it is only on facts that the philoſopher can 
hope either to eſtabliſh a reaſonable ſyſtem, or to 
form a ſound judgement of thoſe already eſtabliſhed, 
Obſervation is alone capable of diſſipating the miſts 
that envelo p the hidden cau ſes of the phenomena 
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of nature. And laſtly, it is to the labours of obſer- 

vers that we o owe the rapid progreſs philoſophy has 
made in our time. But nothing retards this pro- 
greſs more, than the little agreement found amongſt 

authours, even in matters of experiment ; that is to - 
ſay, in things that are expoſed to the finger and to 
the eye. Nothing is more common than to ſee ob- 
ſervations of this kind, that are nevertheleſs made 
by men full of candour, frequently belied by. others, 
or in contradiction with themſelves. What then is 
the cauſe and Tource of theſe errours? Is it the ſpi- 
rit of party, or is it the difficulty of nice obſer- 

: vation? Be it what it will, it is not leſs true, that 
| z after having conſulted the moſt celebrated authours 
1 on any particular we wiſh to clear up, we often 
' find ourfelves as little informed, and in as great a 

| ; ſtate of uncertainty, as we were before. In ſuch. 
caſes then, I have apprehended, that without being 
wanting in the reſpect due to the authority of theſe 
| | great men, I might ſolely truſt to my own eyes; 
1 and to render my inveſtigations more decifive, | 
have endeavoured by a fingular application, to diſ- 
criminate nicely, to compare the experiments of my 
predeceſſors with my own, to trace and develope all 
the circumſtances of them, and in ſhort, todiſcover 
what may have occaſioned fo great a variety in the 
opinions of theſe Hp hong andi in their manner of 

ſeeing, | | 
Such is the true motive that has iadhiced me to 
give an account of the experiments which follow. 
| Without this I. ſhould willingly have paſted them 
| 82 . * over 
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over in filence; that I might not fatigue the reader, 
by preſenting him with what others may have al- 
ready publiſhed. | 

The enſuing experiments relate to che viper, and 
dwell much leſs on the anatomy and particular 
ſtructure of ſome of its parts, that on the nature of 
the venom of that animal: The facility with which 
vipers are procured. at Piſa, where I made my expe- 
riments, has enabled me to multiply my reſearches, 
and to vary them exceedingly; It would be lofing 
time to have no other object in view than that of 
rooting out the popular prejudices on this ſubject 
that were ſo very prevalent in the time of Redi. 
We are indebted to this authour both for his hav- 
ing made them known, and having diſencumbered 
natural hiſtory of them. He himſelf knew the va- 
lue of time, ſinee at the concluſion of his letter to 
Magalotti he ſays, che il perder tempo a thi pitt ſa, 
pi ſpiace. That the more any one is inſtructed, the - 
more he regrets loſt time: 

When I abſerved that the frequently repeated ob- 
ſervations of ſo celebrated a writer as Mead, claſhed 
| entirely with thoſe of Redi, I muſt confeſs that a 
+ glimpſe of the utility of making known the ſource 
of the errours of theſe two great men, and the plea- 
ſure of diſcovering new truths,, encouraged me 
exceedingly to this undertaking, notwithſtanding 
the riſk that attends the handling fuch dangerous 
animals. 

I have 3 it neceſſary to begin by making 
afew remarks on the teeth of the viper, and on ſome 
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other of its parts, andifin doing this I repeat certain 
truths that other obſervers have already publiſhed, 

it is only to give a greater perſpicuity to my work, 

and the impartial reader, particularly when he ſees 
that theſe truths are better eſtabliſhed, and that 
the experiments which ſerve as a baſis to them 
have been varied in ſo many ways, will readily 
pardon 7 


HA 


CHAPTER I. 


N e. Strufture, and Uſe, of the Teeth of the 
A a) . 


| A. GREAT deal has already been written on the 
large or canine teeth of the viper ; they had been 
examined, even with the microſcope, before the 
time of Redi, and were found to be hollow and tu- 
| bylated to their very points; Redi made himſelf 
fully certain of this with the naked eye, and found 
that if they were hruiſed when dry, they broke into 
three or four pieces, from the baſis to the point, 
and plainly ſhowed their internal cavity ; but he 
flatly denies that this cavity is a conduit for the 
yellow liquor, and that when the viper bites, this 
venom guſhes from the ſmall hole at the extremity 
of the tooth. He ſays that he has opened the 
' mouths of vipers, and has always found that this 
yellow liquor, when they bite, runs along the outer. 


(a) Note of the French Editor. That the parts deſcribed in 
this chapter may be more readily underſtood, we have borrowed 
ſeveral figures of the head of the viper from Mead's works: ſee 
Table I, and the explanation that precedes it. We requeſt the 
reader to likewiſe give aglance at Table II, before he goes any 
further, | 
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part of che tooth from the top to the bottom, and 
that it never flows from within. I have aſſured my- 
ſelf well of this, continues Redi, by ſeveral experiments, 
and by the often repeated teflimony of my own eyes. 
The celebrated Valiſnieri adds moreover, that 
the canine teeth of the viper are pierced with four 
very ſmall lateral holes, through which he believes 
that the moſt ſubtile part of the venom penetrates 
into the wound from within the tooth, whilſt the 
thicker and groſſer part of it runs along the outer 
ſurface. Mead and N icholls, on the contrary, ſet out 
from the analogy betwixt the viper and the rattle- 
ſnake, i in the laſt of which this humour is very diſ- 
tinckly ſeen to flow from the inner part of the tooth, 
and maintain that the venom of the viper flows 
likewiſe from the point of its canine teeth, or at leaſt 
from an opening they have towards their extremity. 
I have ſeveral times repeated Redi's experiments, 
by opening the mouths of theſe animals hen liv- 
ing, and acknowledge that I have never been able 
to aſſure myſelf whether this venomous liquor iſ- 
ſued preciſely from within the tooth, or whether it 
ſimply glided along, the outer part, from the baſis 
to the point. If I held the head of the viper with 
the point of the teeth downwards, I had only to 
preſs ſtrongly againſt the muſcles of the palate, to 
make this yellow liquor flow rapidly from the baſis 
to the point of the tooth; but if I held it with the 
teeth turned upwards, [I ſaw the poiſon collect in- 
ſtantly about the baſis of the tooth, and entirely fill 


the ſheathor bag that ſerves to encloſe it, Redi main- 
tains 
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tains moreover, that this ſheath 1s thetrue reſervoir in 
which this humour is depoſited and preſerved, and 
thinks it is ſecreted by a ſmall neighbouring gland 
fituated below the orbit. Nicholls ſays, on the con- 
trary, that there is a veſicle, or ſmall, bag, ſeparated 
from the ſheath, and that this gland is deſtined to 
quite another pur poſe, as the fecreting forks: = 
phatick or ſalivary humour. 

In this uncertainty, I conceived that the beſt gep 
would be to examine by my own proper obſervation, 
the ſtructure. of the viper's teeth, and ſo inform 
myſelf well of their uſes, fince the deſcriptions theſe 
authours give of them are obſcure, and the obſerva- 
tions of Mead and N ichol!s contradictory to thoſe 
of Red1. | 

At each fide of the anteriour and upper pate of the 
head, the viper has a moveable bone which forms in 
part the upper jaw; each of theſe two bones has two 
ſockets at the fide of each other, which are only ſe- 
parated by an immoveable, but very brittle lamen, 
the ſubſtance of which is ſpongy and like that of the 
bones themſelves : in theſe ſockets are fixed the ca- 
nine teeth, which are ſometimes found to the num- 
ber of four, ſeldom of three, and oftener again of 
two. It is obſerved that when theſe teeth are four 
in number, they are not all fixed in their ſockets 
with the ſame ſtrength and ſtability : there are at 
that time uſually two, or one at leaſt, moveable, 
and capable of being eaſily pulled out without brea- 


king: this cannot be done with the others, which 


are never pulled out entire, notwithſtanding they 
B 4 : have 
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Have no roots like ours. I have ſometimes found 
three moveable ones. I have likewiſe ſeen ſome vi- 
pers that had only two canine teeth, both of which 
were however weak and moveable ; but this is a 


very rare caſe, 1 9 


At the baſis of theſe large teeth, and quite out of 


the ſockets, ſix or ſeven very ſmall teeth are invari- 
ably found; they ſometimes even amount to the num- 
ber of eight. When they are examined attentively 
with a magnifying glaſs, they are found to be faſten- 
ed at their baſis by a kind of web of a fine and ſoft 
membranous texture. Theſe ſmall teeth diminiſh 
in ſize, in proportion as they are more diſtant from 
the fockets of the canine teeth; thoſe which are 
neareſt the ſockets are likewiſe the hardeſt and beſt 
formed. The other ſmaller ones are more tender, 
more imperfect, and as it were mucous, particular- 
ly at their baſis ; they ſeem in reality to owe their 
formation to a whitiſh and gelatinous matter. 
Beſides the two kinds of teeth I have mentioned, 
the viper has ſtill another order of them, much 
more minute than the former, and reſembling ſmall 
hooks ; they are ſtrongly fixed to the number of ten, 
eleven, and ſometimes fifteen, in two ſmall, pret- 
ty long, parallel, bones, which on each fide form 
the upper jaw; and of eight, nine, and ſometimes 
twelve, in each of two bones that form the lower 
JAW: 1g 20: , | ; 
The canine or'large teeth, as well as the other 
ſmaller ones found at their baſis, are encloſed ina bag 
or ſheath, which covers them on all ſides, and is com- 
| poſed 
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poſed of very ſtrong fibres, and of a cellular web. 
It is however open towards the point of the tooth, 
and terminates there by folding together its two 
lamina, which at their junction are often dentated. 
This ſheath ſeems to be a prolongation of the exter- 
nal membrane of the palate. 

The canine tooth is ſeldom more than three lines 
in length, Paris meaſure (a). Its baſis is not more 
than half a line in diameter; its figure is that of a horn 

a little flattened, and ſamewhat bent towards its 
baſis. 

This tooth terminates in a very ſharp point, to- 
wards which it inſenſibly loſes its curyature, and be- 
comes at length: almoſt ſtraight. - Below the middle 
of the tooth, towards its point, and in the convex 
part, a ſmall opening is viſible to the naked eye, ve- 
ry narrow but exceedingly long, which ending in a 
ſmall, channelled flope, that can ſcarcely be ſeen 
with a microſcope, terminates in this way at the 
point, Hairs plucked from the whiſkers of foxes, 
cats, dogs, &c. may be readily introduced into this 
opening, and it appears, when viewed with a mi- 
croſcope, to be acleft, the length of which is almoſt 
a fourth part of that of the tooth, and the. breadth 
the ſixteenth part at moſt. It repreſents with its ex- 
teriour edge a very long or flattened ellipſis, becom- 
ing larger towards the baſis of the tooth. This ſlope 

(a) The French, or Paris inch, 1s ſomewhat larger than the 
Engliſh one, but not ſo much ſo as to make a ſenſible difference 
in the line, which is its twelfth part--- Therefore whenever the 


latter is introduced in this work, it may be conſidered as the 
twelfth part of an Engliſh inch. 


pene- 
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penetrates interiourly, and is terminated at its two 
fides by two ſhort edges or lips, thick and raiſed up. 
Another opening is likewiſe found in the convex 
partof the tooth, towards the baſis, and near the place 
-where it is fixed in the ſocket. This opening like- 
wiſe begins by a ſhallow cavity, immediately at 
leaving the ſocket, It is much larger than the firſt, 
but not longer. In proportion as this ſlope or ſmall 
hollow penetrates into the tooth, it pierces it. for its 
whole length, and farms a channel which terminates 
in an elliptical hole at the point, A bit of filk is 
eaſily paſſed from one opening to the other, particu- 
larly when care is taken to introduce it at the baſis, 
where the natural entry of this paſſage is found. The 
fide of the ſecond opening reſembles a parabole, the 
| baſis of which paſſes over the bony edges of the ſock- 


et, and the other fides of which end in a ſomewhat 


obtuſe point towards the ſummit of the tooth. The 
canine tooth of a viper then 1s hollow and tubulated 


for its whole length, from the bafis to the point, 


and has two holes in its convex part. This hollow 
is however not ſuch as one would ſuppoſe it to be, 
on viewing the third figure of Mead, and the deſ- 
criptions of Redi, 

The tooth of the viper has a double pipeor tubule 
almoſt for its whole length, a circumſtance hitherto 
entirely unknown to obſervers. Theſe two canals 
or tubes do not communicate with each other, and 
are ſeparated by a bony partition, very brittle towards 
the bafis, but which becomes ſomewhat ſtronger in 
proportion as 1t advances towards the point. One 
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of theſe tubes or canals, which I call the external 
one, becauſe it is at the fide of the convex part of the 
tooth, begins, as has been ſeen, at the baſis of the 


' triangular opening, and goes on enlarging by de- 


grees to the middle of the Jength of the tooth, 
whence it gradually narrqws, and ends at the ellip- 
tical opening of the point. The inner canal, on the 
contrary, which is towards the concave part of the 
tooth, begins with a large opening at the baſis, 
from whence it advances, cloſing by degrees, and ter- 
minates at length in a blind point above the middle 
of the tooth. The partition likewiſe that ſeparates 
theſe two cavities is crooked, and its convex part 
is turned towards the hollow of the canal it termi- 
nates, ſo that its bony ſubſtance rather preſents an 
irregular, curvilinear figure, or truncated cone, 
than a perfect cone itſelf. The blind canal com- 


municates with the ſocket in which the tooth is 
fixed, and receives veſſels and nerves, which enter 


by a ſmall oval hole, perceptible to the eye, and 
opening at the edges of the ſocket itſelf, towards 
the inner part of the jaw. This bone of the jaw has 
likewiſe alarge round opening, which begins a canal 
placed a, little below and at the fide, and opening 
one way into the ſocket, and the other laterally and 
more below, towards the ſurface of the . part 
of the jaw. 

The ſmall teeth placed at the baſis of the large 
ones, reſemble them very much both in their inner 
and outer ſtructure. Thoſe particularly that are 
placed the neareſt the firſt, and which are the firmeſt, 

are 
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are perfectly like them, unleſs it be that their bafis 
is not ſo well finiſhed. Like the large ones, they 


have all the elliptical hole towards the point, and a 
part of the triangular hole at the baſis. The two 
conduits, internal and external, are alſo feen in 
them. | 4 | 

It is not the ſame with the other yery ſmall teeth 
I have mentioned, which are far the moſt nume- 
Tous, and in both jaws. Theſe are not channelled, 
and have no kind of opening, either at the point 


or baſis. 


CHAPTER HI. 


Of the yellow Liquor that flows from the Tooth of 


the Viper, 


WIIN the viper wiſhes to bite, its canine teeth 
are raiſed by a mechaniſm, which Nicholls has de- 
ſcribed perfectly well in the anatomical appendix he 
has annexed to Mead's work on poiſons, But thoſe 
of the large teeth that are not fo well faſtened in 
their ſockets, are leſs capable of raiſing themſelves, 
in proportion as they are more moveable, and badly 
fixed in the jaw. Nicholls pretends, that when one 
or twoof theſe four large tecth are moveable, the 
viper can only bite with one tooth on each fide. 
Indeed he does not found his opinion on any expe- 

| riment, 
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riment, but ſeems to account for this by certain final 
cauſes which I cannot admit, fince in phyſicks theſe 
kind of proofs become of no weight, He remarks 
that there is ſuch a diſtance betwixt the two canine 
teeth of the rattleſnake, that the yellow fluid, which 
is carried by a conduit betwixt them, would entirely 
enter into the ſheath, inſtead of being conveyed to 
the animal bit by this ſnake : on this account he 
does not heſitate to believe that the conduit of this 
liquor is preciſely fixed oppoſite the hole at the 
baſis of the ſingle tooth on each fide, with which 
the viper ſeizes what it bites. But beſides that no 
organs are ſeen to execute this function, and that the 
mechaniſm of it cannot be inveſtigated, I can take 
upon me to ſay that I have ſometimes ſeen all the 
four canine teeth of a viper equally firm and ſtrongly 
fixed in their ſockets, and have ſtill more frequently 
found three of them, well fixed and very ſtrong, in 
a ſtate both to ſeize and bite. It is not to be doubted 
but that the viper, inſtead of ſimply biting with two 
teeth, one at each fide, muſt ſeize equally with all 
thoſe that are firmly fixed in the ſockets, and I have 
even aſſured myſelf of this by experiment. It is 
not true then, as Nicholls pretends, that the conduit 
of this yellow liquor only adapts itſelf to one ſingle 
tooth on each fide when the viper bites ; beſides, this 
ſpace which is obſerved betwixt the canine teeth of 
the rattleſnake, is not alike found in our vipers, the 
teeth of which, almoſt from the baſis to the point, 
touch and embrace each other in ſuch a way, that 
no fluid can paſs betwixt them, much leſs this yel- 
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low venomous liquor which. is ſomewhat glutinous. 
It is moreover determined that the viper bites and 
ſeizes not only with the teet᷑ſ that are fixed intheir ſoc- 
kets, but likewiſe very often with thoſe that are move- 
able. Of ten vipersI examined, there were three that 
had two moveable teeth, and two firm in their ſockets; 


the ſeven others had only one moveable tooth, and 
two firm and well faſtened. © If I except one of the 


| firſt three vipers, and two of the ſeven laſt, all the 
others to which I held a bit of tendon of beef, boiled 


and well ſtripped of its coat, ſeized it forcibly, and 
left the marks of their teeth ſtrongly printed in it ; 


I muſt however obſerve that their leaſt firm teeth 


were not of the moſt moveable kind, and that when 


they are very looſe I have found them to riſe ſo lit- 


tle that it is abſolutely impoſſible for their points 
to touch the body ſeized by the viper. 

Since it is certain that this creature never bites 
without a riſk of loſing ſome of its teeth, Nicholls 
conjectures with great ſagacity, after Redi, that na- 
ture has intended the ſmall ones at the baſis of the 
others, to replace, when there is a neceſſity for it, 


thoſe that the viper loſes from time to time. Their 
crooked ſhape renders it difficult for them to be 
drawn from the wound, and in the courie of my 


reſearches I have ſometimes obſerved, that not only 
thoſe which are moveable, but even the firmeſt of 
them, are alike ſubject to accident. The thinneſs 
of the tooth, and the ſtrength of the animal that 
has been bitten, contribute equally to this loſs ; and 


| this opinion becomes ſtill more probable when 


we conſider that theſe ſmall moveable teeth are ex- 
| act: y 
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actly formed like the canine ones, that is to ſay, that 
they have likewiſe two canals, (thoſe however that 
are the moſt perfect) and the ſame openings at their 
paſis and at their point. But all theſe reſemblances 
were in ſhort but one reaſon more why experiment 
ſhould be conſulted, and the truth eſtabliſhed by 
nice obſervations. | 

I have ſometimes obſerved in one of theſockets, a 
very moveable tooth, the ill- formed and ſtill gelati- 
nous baſis of which faſtens itſelf to the edges or ſides 
of the hollow; this tooth may even be drawn a little, 
way out of the ſocket without detaching it entirely, 
by means of a tender and mucous matter that ſerves 
as a glue to it. On moving the jaws, I made the 
one next it raiſe itſelf very well, but the one of 
which I have ſpoken, abſolutely continued reclined 
on the baſis of the moveable bone of the jaw. It is 
clear that this tooth had been of the number of thoſe 
that are at the baſis of the great or canine ones. 

I expreſsly drew from a large viper'one of theſe 
laſt, which was moveable and ill fixed in its ſocket, 
and obſerved ſome time after that the largeſt of 
thoſe which are placed beneath the ſheath and be- 
neath- the ſocket, had advanced a little towards the 
empty ſocket. Some days after I thought I per- 
ceived it to have approached till nearer. I pur- 
ſued my obſervations on every ſecond day, and 
at length ſaw that this tooth had perfectly fixed it- 
ſelf in the ſocket, where however it was as yet very 
moveable, and badly faſtened. At the end of thirty 
days it was fixed in fo ſolid a way as to be capable 
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of biting. The neceſſity one is under of frequently 
handling the viper to be ſatisfied of the ſtate of its 
teeth, and of opening its ſheath with pincers, or 
with the blunted point of a bit of wire, makes this 
experiment very dangerous. The repeated com- 
preſſions the ſmall teeth receive, from the contrac- 
tion of the muſcles of the jaw, and the action of the 
ſheath itſelf which conſtantly preſſes on the points 
of thoſe teeth that are moſt raiſed, are quite ſuffi- 
cient to puſh the root of the tooth in queſtion, into 
the ſocket which the falling out * the old tooth has 
left empty. 

The laſt or ſmalleſt teeth are certainly not em- 
ployed in biting, but are intended to draw nearer to 
the throat, and to hold firmer, = animal the viper 
has already ſeized. 

The ſingular ſtructure of the canine tech, ſo 
different from that of the other teeth of the two 
Jaws, is a powerful perſuafive of its being from 
them that the yellow liquor flows; it is not however 
without ſome apparent reaſon that Redi, otherwiſe 
ſo exact, has been led into an errour. 

- To fully affure myſelf of this circumſtance, I 
bound the head of a viper I had juſt / killed, to a ta- 
ble. To diſtinguiſh better and to a greater cer- 
tainty, I took the precaution to remove the lower 
jaw: the canine tooth, in the way I had fixed the 
head, was turned upwards, and I obſerved the ellip- 
tical cleft with the ſtrongeſt tens of Ellis's micro« 
ſcope. I gently compreſſed the palate with a ſome- 
what blunted iron, when a ſlightly tranſparent yel- 
| low 
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low liquor, which formed itſelf into a drop, and at 
length glided along the outer ſurface of the tooth, 
inſtantly appeared at the elliptical hole of the point. 
I repeated this experiment ſeveral times, and al- 


ways with the ſame ſucceſs. I afterwards cloſed the 


ſmall opening with wax, and then compreſſed the 
palate, but not a particle of the venom ſhowed itſelf. 
I however ſaw it through the tranſparent ſides of the 
tooth, conveying itſelf from the baſis to the point by 
the external canal, which it had entirely filled. I 
put a round bit of wax with riſing edges all about 
the tooth, in ſome other heads of vipers, imme- 
diately below the elliptical hole, and having ſtrong- 
ly compreſſed the palate, I inſtantly ſaw the yellow 
liquor guſhing forcibly, and as it were by ſtarts, 
from the point, and ſcattering itſelf abundantly on 
the piece of wax, which it entirely covered all 
round the tooth, 

I have likewiſe been able, although with difh- 
culty, to cloſe the hole at the bafis with wax, and I 
have then found it to be in vain that I compreſſed all 
the muſcles of the head ſucceſſively. I could never 
forceadropof venom from the point, nor could I even 
diſcover it through the ſides of the tooth. When- 
ever a viper is held in the hand with the teeth turn- 
ed upwards, it is eaſy for an attentive eye, accuſ- 


tomed to obſervation, to ſee this drop of yellow li- 


quor preſent itſelf at the elliptical opening, in ſuch 
a way that it may be more or leſs encreaſed at will. 


I have repeated this experiment a thouſand times, 


and have invariably ſeen the ſmall drop of venom 
Vor. I. Cc. ex- 
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exuding from the elliptical hole of the tooth. Nay, 
what is more, on comprefling violently, this liquor 
is ſometimes obſeryed to force itſelf out ſuddenly, 
and to ſpirt to a conſiderable diſtance. It muſt how- 
ever be remarked, that when the tooth is once wet- 
ted with it, particularly when it is entirely covered 
with the ſheath, this humour, or the drop it forms, 
glides ſo very precipitately along the tooth, that 
it is ſuddenly ſeen at the baſis without having been 
perceived at the point. It in this way impercepti- 
bly fills the ſheath, ſo that it is difficult to perſuade 
ones-ſelf that it really iflued from the point 
of the tooth. This is the way that ſo exact 
an obſerver as Redi has been led into an errour. 
It is not proper, after his example, to employ living 
vipers, nor to open their mouths forcibly, ſince the 
flowing out of the venom will then be too ſudden, 
and ſince it will then be dangerous to obſerve as 
nearly as is neceſſary to prevent being deceived. 

I not only ſaw the yellow liquor flow from the 
point of the tooth that I particularly obſerved, bur 
likewiſe from the neighbouring tooth, when there 
was one, ſo that it proceeds equally from all the 
canine teeth at a time, not excepting thoſe which, 
without being altogether firm in their ſockets, are 
however ſufficiently ſo to riſe with the others. In a 
word, in all the heads of vipers I have obſerved, I 
have ſeen this humour conſtantly flow from all the 
canine teeth that raiſe themſelves ſufficiently, on the 
compreſhon of the muſcles of the palate, and on 


opening the mouth with a force that would be capa- 
| ble 
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ple of wounding an animal ſeized by the viper. This 
ſhows that Nicholls is deceived, when he pretends 
that the venom only flows from one tooth at a time 


on each fide. 


CHAPTER III. 


Of the Part where the Reſervoir of this yellow Hu- 


mour is ſeated. 


Trax yellow liquor iſſues then from the point of 
the vipers tooth, contrary to the ſentiments of Redi, 
who regarded the bag or ſheath that envelops not 
only the canine teeth, but likewiſe the others that 
are found at their baſis, as the true reſervoir of this 
venom. This opinion is ſtill again belied by the 
ſtructure itſelf of this ſheath, which has a large aper- 
ture next the cheeks, through which this liquor 
would inceſſantly flow with the greateſt eaſe ; ſo 


that every time the jaws of the viper ſhould be ex- 


tended, the venom would be conſtantly ſeen oozing 
through the extremity of the ſheath, even though / 
the viper ſhould not bite. This is what no one has 
hitherto obſerved. It is beſides certain, that when 
this ſheath is opened with ſciſſars, neither this yel- 
low humour, nor any kind of fluid that may have 
collected there, is found in its cavity. | 
But fince, as has been ſeen above, this liquor flows 
from out the elliptical hole at the point of the tooth, 
C 2 
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it muſt neceſſarily be carried to the aperture at the 
baſis by another conduit than this ſheath, in which 
it is certain that no remains of venom are found. It 
will not be difficult, according to this hypotheſis, to 
diſcover the ſmall veſicle that is really nen to 
contain it. 


If after having ſtripped the teeth of this bag or 


ſheath, a preſſure is made on the palate, this hu- 
mour 1s obſerved to flow through a ſmall and almoſt 
imperceptible hole, placed at the anteriour part of 
the maxillary bone, within the ſheath, and at the 
fide of the baſis of the canine teeth; ſo that when 
theſe teeth are covered by the ſheath, this ſmall ori- 
fice comes in contact with the inferiour opening of 
the tooth. Indeed with the help of a magnifying 
glaſs, a very ſmall orifice is diſcovered, fituated in 
the midſt of a ſmall cleft or furrow, which anſwers 
to the maxillary bone, I endeavoured to introduce 
into this orifice a fox's hair, very fine, but” ne- 
vertheleſs pretty ſtrong, and at length ſucceeded in 
paſſing it quite acroſs the ſheath, by a long mem- 
branous conduit, into a ſmall veſicle placed beneath 
the muſcles of the upper jaw, on its lateral part. It 
is a membranous bag of a very ſtrong and cloſe tex- 
ture, which is again partly covered by tendinous 
fibres. Its ſhape is nearly that of an equilateral tri- 
angle. It differs from other veſicles, which are 
crooked or ſpheroidal, inſtead of which the baſis of 
this is in a manner ſtraight. This ſmall veſicle ter- 
minates next the eye in a tranſparent canal, which 


after having proceeded beneath the orbit for the 
ſpace 
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ſpace of two lines, pierces the ſheath, and at length 
opens at the extremity of the ſockets, into the ſmall 
cleft of which I have ſpoken. When this conduit 
reaches the vicinity of the ſheath, it dilates a little, 
and it is here that the venom finds the greateſt ob- 
ſtacle to its paſſage, which is owing to the com- 
preſſion it meets with from the bones of the jaw. 
The veſicle I have ſpoken of, and which ſerves as 
a reſervoir for this humour, is three or four lines in 
length, and two at moſt in breadth at its bafis. It 
never contains more than four or five drops of the 
venom, which is forced from it principally by the 
action of a ſtrong and powerful muſcle, that riſing 
out of the lower jaw, folds inwards a little, then 
makes an arch, and preceeding to the upper jaw, 
runs over a part of it, and faſtens itſelf there. To- 
wards the inner angle of this conſtrictor muſcle, or 
rather towards the part of its curvature neareſt the 
upper jaw, the ſmall veſicle begins; it is covered 
with this muſcle for almoſt the whole of its length. 
Thus placed, it is as it were encloſed in a preſs; and 
is bound and fixed to the adjacent bony parts, by 
means of two tendons, and of the canal, fo that it 
can neither force itſelf forward, backward, nor ſide- 
ways, and muſt neceffarily bear the double action of 
this muſcle, which now compreſſes it, when the 
viper bites and preſſes forcibly, and now again ſuffers 
it to dilate, when the muſcle itſelf contracts and en- 
larges. That which proves this muſcle to be chiefly ; 
intended to force the venom from its reſervoir is, 
that it is faſtened to each jaw in ſuch a way as to be 
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of very little uſe to the creature in cloſing its mouth, 
which clearly cannot be its principal purpoſe. 

The hairs of a fox's whiſkers penetrate and paſs 
eaſily from the veſicle through the excretory duct, 
and go out at the orifice ſituated at the inner part of 
the ſheath. I have ſometimes ſucceeded in bring- 
ing them eyen to the elliptical hole at the point of 
the tooth. This is certainly the route the venom 
takes for the purpoſe of going out at the ſmall orifice 
of the ſheath, which correſponds preciſely with the 
height of the parabolical hole of the tooth (a/. 

As the ſheath is very nicely fitted to the baſis of 
the canine tooth, the venom that goes out of the 
conduit at the ſmall orifice, muſt of nęceſſity enter 
entirely into the hole of the tooth; and although it 
guſhes in abundance through this canal, it does not 
at all ſcatter itſelf in the ſheath, fince the orifice out 
of which it flows is infinitely ſmaller than the para- 
bolical hole to which the nice fitting of the ſheath 
makes it immediately correſpond, In a word, it paſ- 
ſes entirely into it, particularly when there is only 
one of theſe teeth. Still more, I have obſerved on 
folding the ſheath back above the baſis of the teeth, 


Ca It muſt appear very ſtrange that Poctor James, who hay 
written after Mead, has aſſerted in his Diſpenſatory, that the true 
reſervoir of this liquor is the bag (ſheath) which covers the 
roots of the large teeth of the viper, and that a ſmall veſicle ig 
found at the top of this bag, which opens at its extremity, to 
give a paſſage to the teeth that ſhed the venom. It appears how- 
ever that this writer made many experiments on the viper, and 


with the intention of e them well 


and 
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and preſſing ſlightly and gradually upon the con- 
duit, that the venom is carried by a natural dech- 
vity towards the hole of the tooth, which it entirely 
fills before a drop of it is ſpilt in the ſheath. This 
natural declivity is ſimply cauſed by a ſmall hollow 
in the jaw, which extends as far as the parabolical 
hole, and is ſcarcely ſeen with a microſcope. I do 
not however deny but that in ſome particular caſes 
this liquor may flow dire&ly into the ſheath, and 
even glide from thence to the points of the teeth, 
particularly when two of them are ſo cloſe to each 
other as to touch and leave nothing but a hollow 
betwixt them, and when the viper bites in ſuch a 
way as to force its teeth deep into the fleſh, and to 
ſtop up the parabolical hole; it muſt here ſqueeze 
with ſufficient force and long enough to compreſs 
the veſicle, and give time to the liquor to glide be- 
twixt the two teeth. In theſe caſes, which cannot 
however_but be very rare, there is no doubt but that 
the animal may even kill without the venom having 
made its paſſage through the uſual conduit of the 
tooth. I repeatedly ſtopped up with pitch, ſome- 
times the parabolical hole, at others the elliptical 


hole, and ſometimes again both of them, and found 


that the yellow liquor did not then reach the bot- 
tom of the ſheath but with great difficulty, and af- 
ter a ſtrong compreſſion had been made for a long 
time on the. conſtriftor muſcle. I lay it down from 
hence, as an infallible conclufion, that the venom 


flows from the point of the tooth, and not form the 
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bag or ſheath, whether the viper of itſelf cauſes it 
to flow in biting, or whether a compreſſion is pur- 


poſely made on the veſicle I have ſpoken of. 
CHAPTER lv. 


The Venom of the Viper is no other than the yellow 
Humour that flaws from the Tooth when the Viper 
bites. | | | 
It happens very often, in vipers particularly that 

have been lately killed, that this yellow humour 
dries, ſtops up both holes, and totally obſtructs the 
canal of the tooth. As it cannot then enter into the 
tooth ſo as to find a paſſage through it, it muſt con- 
ſequently flow from the excretory conduit into the 
ſheath. This obſervation is ſo much the more ne- 
ceſſary, as without it *twould be eaſy to fall into 
an errour, and to preſume that the venom, inſtead 
of being conveyed by the tooth, flows from the 
ſheath, and is carried from thence into the wound. 

I was defirous of affuring my ſelf how far one may 
rely on the opinion of thoſe who believe that the 
bite of the viper is only mortal on account of the 
rage the creature isthrown into before it bites. I omit 
the mention of an infinite number of experiments 
I have made to be certain, with Redi, that the yellow 
humour which flows. from the tooth of the viper is 
mortal when introduced immediately into the blood 

he medium of a wound. I ſhall only obſerve, 
that the various experiments of Redi and Mead 
| agree 
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agree perfectly as to the truth of this circumſtance, 
and I cannot conceive how certain celebrated wri- 
ters haye continued to perſuade themſelyes to the 
contrary, and to attribute the mortal effect of the 
bite of the viper to the rage of the animal, and to 
the power of the exalted ſtate of the ſaliva, rather 
than to the ſpecifick character of this humour, 

I have frequently enraged vipers, and afterwards. 
opened the mouth in ſuch a way that they could nei? 
ther compreſs nor bite with it, I have then ſoaked 
bits of cotton well in the foam or ſaliva with which 
it was covered, and applied them to the wounds of 
animals, the bleeding of which had ceaſed. I have 
never ſeen any accident cauſed by this, nor have the 
animals appeared to be the leaſt diſordered. Neither 
the foam then, nor the other humours of the viper's 
mouth, are capable of cauſing death when intro- 
duced into the blood of an animal. 

I have ſevered at one ſtroke the heads of ſeveral 
vipers from their bodies, at a time when far from 
being enraged, they were in a calm and tranquil 
ſtate, I have then taken the venom from the tooth 
itſelf, to be ſure of having it pure and unmixed. I 
haye taken it from ſome of them immediately on ſe- 
parating the head, and from others ſome hours af- 
ter, when the head had dried in a great meaſure, 
and had ceaſed to move. On applying this venom 
carefully to the wounds of different animals, they 
have all without any exception been killed by it. 
We muſt conclude then that the humour alone 
which flows from the tooth, has a deadly quality, 

to 


— rennen 


to which the rage of the animal does not at all con- 
tribute. But to obviate all objection, and to pre- 
vent the being reproached with having neglected 
to make a viper bite after having enraged it, and 
having contented myſelf with introducing its foam 


into wounds, I took one, and made it bite ſeveral 
animals. When I conceived that there could be no 


longer any remains of the venom, I began to prick 
and torment the creature, and in a word, employed 
all the means I could think of to enrage it. When 
J faw by its hiſfings, and the rapid vibrations of its 
tongue, that it was become furious, I preſented ani- 
mals to it, which it bit with all the force it was ca- 
pable of. Neither of them however died, or ſeemed 
to feel any inconvenience, This was a very natural 
reſult, fince the liquor that flows from the tooth, 
which alone has the faculty of killing, had already 
been entirely waſted, and fince nothing more now 
remained than the foam and other humours that are 
in no way venomous, even during the moſt exceſſive 


rage of the animal. I repeated this experiment on 
two other vipers, with the very ſame ſucceſs. 


I was defirous of making another experiment, 
which, to prevent its being dangerous, requires a 
great deal of precaution and addreſs on the part of 
the obſerver, although after all it cannot be more 


: deciſive than the preceding one. This was to en- 
tirely remove the two veſicles that contain the ve- 


nom. After ſeveral fruitleſs attempts I at length 
ſucceeded, without doing much injury to the viper, 
and without tearing its mouth. I made an incifion 

into 
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into the ſkin that covers the two veſicles, and hav- 
ing ſeized them with pincers, cut them entirely 
out with a biſtoury. Thoſe who are accuſtomed to 
diſſect this ſpecics of animals, . muſt ſee clearly that 
this experiment is attended with more danger than 
difficulty. To ſucceed in it, the neck of the viper 
muſt be ſeized by ſome one, or it muſt be well tied 
to a table, in ſych a way that the creature cannot 
raiſe its head to bite. Having removed the veſicles, 
I had two frogs bits, ſo as to diſcharge whatever ve- 
nom might remain in the teeth or in the extremity 
of the conduit: neither of them died. I kept this 
viper a long time, and at different times made it 
bite both large and ſmall animals, as well with warm 
blood as with cold. Neither of them died, nor had 
any other complaint than what muſt have neceſſarily 
been cauſed by the fimple mechanical wound of 
the tooth. | 


” 


CHAPTER V. 


The Venom of the Viper is not a Poiſon to the 


Viper itſelf. 


Very grave authours have likewiſe imagined, that 


this humour, which deſtroys other animals, is not 


leſs hurtful to the viper itſelf ; and this is the opi- 


nion of thoſe who have written lately on the venom 


of animals. Theexamples of ſcorpions and ſpiders 
9 which 
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which kill each other with the bite or ſting, ſeemed 
to favour this opinion very ſtrongly. We read in the 
philoſophical tranſactions that rattle-ſnakes die in 
a very few minutes, when they bite each other. It 
is at preſent known that this ſnake is a ſpecies of vi- 
per, larger than ours, and therefore they have by 
analogy drawn the ſame concluſion as to the viper 
and other venomous animals. 

Certain Spaniards had brought from the Eaſt In- 
dies three ſnakes called Cobras] de capello, and one 
only had ſurvived the frequent combats they had 
amongſt themſelves. Doctor Mead concluded that 
the other two died of the venom, and conſequently 
that the viper's venoin ought to be likewiſe mortal 
to the viper itſelf, It ſeems to me that he ought 
rather to have drawn a contrary concluſion, for it is 
not likely but that the victorious ſnake which ſurvi- 
ved, would have been ſometimes bit by the two 
others; and yet we ſee that it contrived to live. 

Twould have been undoubtedly much better to 
have made experiments, than to have founded an opi- 
nion ſo {lightly on a mere matter of fact as Mead has 
done, and on a ſimple analogy drawn from caſes that 
are very rare; particularly as the fury with which: 
ſcorpions and ſpiders combat and mangle each other 
does not prove that they die of the venom they have 
received. Beſides, it has been obſerved that the ſpi- 
der which leaves the combat victorious, only dies 
when it has loſt ſome one of its organs neceſſary to 
life. As to the rattle- ſnakes, the examples we have of 
their combats are too rare and not ſufficiently authen- 

| | - ticated 
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ticated to furniſh a good analogy. This, could be- 


fides be never any thing more than a ſimple analo- 
gy, rendered ſo much the weaker by there being . 
certainly a very great difference betwixt this ſnake 
and our viper, whether we regard their ſtructure, 
or the activity of their venom. 

It is not eaſy to provoke vipers to bite each other, 
whatever care may be previoufly taken to Kindle 
them to fury. I employed the following method to 
get the better of this repugnance, Having ſeized 
the neck of a viper with pincers, I kept its tail in my 
other hand to manage it with greater ſafety. Iem- 


ployed an aſſiſtant to ſeize a ſecond one in the ſame 


way. I held the body of one of them to the head of 
the other, which perceiving itſelf to be cloſe graſped 


by the neck, hiſſed, twiſted itſelf, and fell with 


fury on every thing that came near it, The former 
one, which it bit ſeveral times, was much ſmaller, 
and expreſſed each time, by the livelineſs of its mo- 
tions, the violence of what it ſuffered. I found a ſuper- 
ficial wound at the part where it had been bit, moiſ- 
tened with bload and with the yenom from the tooth. 
1 encloſed it in a glaſs vaſe, where it continued tran- 
quil for ſome minutes. Two hours after I found the 


Part where it had been bit a little ſwelled; this 


ſwelling however continued but a little time, and 
the viper, recovering its natural vivacity, crept 
along the ſides of the vaſe, and raiſed its head with 
the ſame ſtrength as if it had not been bitten; Af- 


ter twelve hours I ſet it free, when it appeared as 


ſtrong 
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ſtrong as another one I placed with it by way of 


compariſon. I put it again into the vaſe, and on 
the following day found it ſtill as lively and healthy 
as before. At length, thirty-ſix hours after, ſeeing no 
appearance of its having been envenomed, I killed 
it. I found ſeveral holes in the ſkin at the part 
where it had been bit; the muſcles themſelves of 
the back were very deeply pierced ; and the blows 
of the tooth had in more than one place forced it 
through the body, and through the abdominal 
viſcera, And laſtly, the wounds were a little in- 
| flamed, but there was no — of ſwelling or 
tumour. | 

Two days after I tried two very large vipers, 
which threw themſelves furiouſly on the animals 
that were preſented to them, I made them bite 
another middle fized viper, which received, from 
one of them two very deep wounds made with the 
teeth, from the other four. One of them even 
left a tooth in the wound, At every blow the vi- 
per received on its belly, all of which were directed 
to the ſame ſpot, it gave violent ſymptoms of pain, 
hiſſed, and nearly eſcaped from the hands of the 
perſon that held it. I put it into a glaſs vaſe, in 
which it remained for a few minutes in a ſtate of in- 
| ſenſibility : however, on afterwards placing it on the 
ground, it crawled about with great agility, I 
could never diſcover any ſwelling at the part where 
it had been bit; the ſkin had notwithſtanding been 
lacerated, and the muſcles laid bare: there was no 
hemorrhage. I kept it four days in the vaſe, du- 


ring 
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ring which time it did not appear in the leaſt diſor- 
dered. The ſecond day J held an animal to it, which 
it inſtantly bit, and which died two hours after. I 
at length killed it and found that the blows of the 
teeth had pierced it through and through: the 
wounds were ſome what inflamed. The ſame thing 
happened to five other vipers which I had bit re- 
peatedly. I even forced a ſixth to bite itſelf at the 
tail. Neither of them died, nor appeared to be in 
the leaſt diſordered. 

But to prevent any one from thinking that the 
hardneſs of the ſkin had kept the venom from pene- 
trating, and to introduce it with greater certainty 
into the blood, I removed a conſiderable portion 
of the ſkin from the backs of four vipers, and had 
them bit by ſeven others, from which they actually 
received ſeveral blows of the teeth ; neither of them 
died, or became ill, and only one of them appear- 
ed to be heavy and languid, and had a ſwelling at 
its back. 

Again, I irritated another viper, by pricking it 
on the body with a pointed iron, and afterwards 
made it bite a piece of jagged glaſs. - The venom 
ſpread from the tooth over the whole mouth, 
which the glaſs had cut and made bleed. I kept it 
ſtill, and waited the event. For the three firſt days 
it crawled about a little. On the fourth it was more 
lively, but did not yet make any attempt to bite, 
even when provoked. On the ſeventh day I opened 
its mouth, and found it entirely healed, withour 
any ſcar. . On the ſame day I made it bite a ſmall 
animal, which died an hour after. 

I re- 


I wounded each of them at the part laid bare, bend- 


introduced a ſmall drop of the venom, that is to ſay, 
as much as was neceſſary to entirely fill it. I after- 
. wards returned theſe vipers, each into its vaſe, 


of other animals, and may judge into how great an 


venom of which can be hurtful to thoſe of its own 
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I repeated this experiment on three other vipers, 
and employed the following method. From one of 
them I remoyed a portion of the ſkin of the neck, 
from another a portion of that of the back, and 
laid bare the muſcles of the third juſt above the tail, 


ing the point of the lancet a little, to open the 
wounds the better. Into each of theſe wounds I 


where they reinained yery tranquil, and ſeemed to 
have ſuffered but little. Their wounds were how- 
ever inflamed, but there was no ſwelling. I kept 
them alive for ſeveral days. 

We now ſee what opinion ſhould be entertained of 
the analogy betwixt the venom of the viper and that 


errour thoſe have fallen who have believed that the 
yellow humour which flows from the tooth of the 
viper, and which is mortal to other creatures, is 
likewiſe ſo to itſelf, and that the bites of theſe dan- 
gerous animals are capable of poiſoning each other. 
If analogy could haye any weight in this inſtance, 1 
ſhould be tempted to belive that, contrary to the 
opinion of Mead, the venom of the ſcorpion would 
have no ill effect on the ſcorpion itſelf, and that 
there is probably no venomous animal on earth, the 


ſpecies. If it be fo, it can only be in a very few 
animals, and only in the ſmalleſt of them, the venom 
of 
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of which is acrid and cauſtick, ſuch as bees, waſps, 
and hornets. It may likewiſe be true that the ſcor- 
pions of Aſia and Africa carry a venom that is mor- 
tal to their own {pecies, fince the venom of the Ita- 
lian ſeorpion, when put on the tongue, is acrid and 
pungent: It appears to me, that the general errour 
which many obſervers, who are otherwiſe very exact, 
have embraced, has its ſource in a deceitful experi- 
ment. It had been remarked, that when a ſcorpion 
was ſurrounded by live coals, it was firſt agitated, 
and then turned its ſting towards its back, as if to 
wound itſelf, As it at length died, and was even burn- 
ed up, from its violent agitation amongſt the live 
coals, it was ſimply believed that it died from its 
venom, and from its own wounds. The experiment 
is equivocal ;; it is even falſe. I have repeated it a 
thouſand times, and have never obſerved. that the 
ſcorpion ſtruck itſelf with its ſting ; it died roaſted 
and burned up, and not envenomed. 

It has likewiſe been obſerved, that the freſh water 
polypus, in ſwallowing its prey, ſometimes ſwallows 
the arms or claws with which it holds it; and like- 
wiſe, that when two of theſe polypuſſes diſpute toge- 
ther, the ſtronger frequently prevails, and ſwallows 
the claws of the weaker. The polypus, however, in 
neither of theſe caſes dies, although its venom, as 
we ſhall ſee hereafter, is very active. The parts thus 
ſwallowed, leave the ſtomach ſoon after, entire and 
alive, without having ſuffered any apparent change, 


and continue as before to ſefve as claws to the 
animal. 
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CHAPTER VI. 


The Venom of the Viper is not a ; Poiſon to every Species 
of Animals. | 


Thus far we have ſeen that the venom of a vi- 
per is neither a poiſon to the viper itſef, nor to 
thoſe of its own ſpecies ; and this ſingularity led me 
to ſuſpect that it might alſo be innocent to ſome 
other kinds of aninfmals. Indeed why ſhould it not 
be fo, as well as to the viper? If, in a word, it is 


not capable of decompoſing the ſolids, and altering 
the fluids, of any particular living machine; if it 


can neither diſturb the harmony of it, nor occaſion 
death ; why ſhould there not be other living organi- 
zed creatures, on which-it may have as little action? 
We know but little of the manner in which poiſons 
in general act, but we know that there are many very 
active ſubſtances which produce the moſt terrible 
effects on certain parts, and which notwithſtanding 
have no effe& on others. Stibiated tartar, for ex- 
ample, a ſubſtance that is introduced without dan- 
ger into the eyes, is a very violent emetick when 
received into the ſtomach. There are perſons who 
are thrown into convulſions by the fragrant ſmell of 
the roſe, Theſe various accidents are owing, without 
doubt to the ſtructure and organization of the animal 


machine. 


cies 
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machine. Certain ſubſtances are known to be poi- 


ſons to certain animals, whilſt far from being hurt- 
ful to ſome others, they even ſerve as an aliment to 


them. Such is hemlock for inſtance, which deſtroys | 


the human ſpecies, and nouriſhes goats. It is thug 
that the bitter almonds we eat on account of their 
flavour, kill certain birds, and do no injury to others, 
It may likewiſe be the caſe then, that the venom of 
the viper may not be a poiſon to all kinds of animals, 
particularly if it act like narcoticks, that do not 
cauſe death by corroding the ſolid parts. Corroſive 
ſublimate is a poiſon deſtructive to all living animals, 
becauſe its mechanical action is in fact capable of 
exerciſing itſelf on all the organs of the animal 
machine. Narcoticks, on the contrary, ſo dangerous 
to men, produce no ill effect on dogs. The differ- 
ent ſtructure of the organs of animals may then be 


the occaſion, that the ſame ſubſtance may at the ſame 


time be a very active poiſon to certain ſpeeies“ of 
them; and altogether of an indifferent nature, or an 
aliment, or even an excellent remedy, to others. 
It is on theſe conjectures that I engaged i in the long 
courſe of experiments I am going to relate. I had 
already obſerved, that of all animals, leeches are in» 
conteſtibly killed with the greateſt'difficulty. When 
they are cut in pieces, each portion preſerves for ſe- 


veral months the motions it had before it was ſepa- 
rated from the others. I conccived that an animal ſo 


tenacious of living, might well reſiſt the venom of 


| the viper, without dying or even being incommoded, 
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by it. I fixed then upon leeches, but before I had 
them bit, I took care on removing them from the wa- 
ter, to wipe them very dry with a piece of linen, 
fearing that the mucoſity or kind of glue that covers 
them, and which they emit when touched, mighr 
prevent the ſucceſs of my experiment. I had one 
of the largeſt kind, that are called horſe leeches, 
bit by a very ſtrong viper which I had previouſly 
thrown into a violent rage. It pierced its body, 
from which a ſmall quantity of blood flowed, ſeveral 
times through the whole ſubſtance of it. I after- 
wards put the leech into water, and it continued to 
move as uſual, On the day following I changed 
its water, and found it very lively and ſwimming 
perfectly well in the glaſs. It lived in this way for 
ſeveral days, and would certainly have lived much 
longer, had I not applied it to another purpoſe. 
\ I took a ſmaller one, of that ſpecies that have 
different coloured ſtripes on the back, and that are 
employed in medicine. I had it bit by two vipers, 
which pierced its body in ſeveral places. It was bit 
the next day by a third, and the day following again 
by two others. Its ſkin was full of holes, from 
which a viſcous and black matter flowed, on preſ- 
fing with the fingers. Notwithſtanding this it con- 
tinued to live, and move about in the water, Laſtly, 
I had many other leeches of both kinds bit in the 
ſame way, at ſome times in the head, atothers in 
the body, and neither of them died of the venom. 

I did 
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I did not ſtop here, but fearing that the venom 


might have been enveloped and deadened by the 
glutinous humour of the leeches, which oozes out. 


in greater abundance the moment the tooth of the 
viper has pierced the ſkin, I made deep wounds in 
ſeveral with a biſtoury and with ſciſſars, and poured 
into them large drops of the venom. I introduced 
into the bodies of others, bits of tow moiſtened 
with the venom, and paſſed quite through, and this 
method, which I had always found mortal when 
tried on other animals, was quite without effect on 
this occaſion, fince neither of the leeches died. I 
preſerved for ſeveral months, in glaſſes filled with 
water, parts of leeches quite alive. Each of theſe 
pieces preſerved the motions there, that it poſſeſ- 
ſed when united with the other part of the body. 
I had ſeveral of theſe bit by vipers, and made 
notches in others, paſſing into them bits of tow 
ſteeped in the venom: neither of them died. 
They preſerved all their motions, and did not ſeem 
at all incommoded. The leech then has the pro- 
perty of reſiſting the venom of the viper, which 
is quite innocent to it. 

I afterwards wiſhed to try what would be the 
effect of the venom of the viper, on ſnails and ſlugs. 
[ procured the largeſt of them, and of different 
kinds. I had ſome of them bit in ſeveral parts of 
the body, and by ſeveral vipers. I likewiſe made 
inciſions, into which I introduced the venom, 
taking good care before hand to wipe off the glu- 
tinous matter that covers them, that the poiſon 
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might penetrate the readier. Out of twenty-ſeven 
ſlugs and ſnails on which I made theſe experiments, 
one ſlug only died, twenty hours after it had been 
bit. I could not even ſucceed in killing them with 
the envenomed bit of tow introduced into their 
bodies. The greater part of them covered them- 
ſelves with their viſcous ſlaver on being bit. 
In.the country about Piſa a ſnake is found, which 
the peaſants call aſpick, and which they repreſent 
as more venomous than the viper. This creature 
has ſome exteriqur reſemblance to the viper, but 
has neither the canine teeth; the ſheath, nor the 
veſicle or reſervoir of the yenom ; and the ex- 
periments 1 have made, have convinced me that it 
is an animal in no way dangerous. The ſnake with 
two heads that was brought to Redi, and of which he 
gives a deſcription at the beginning of his obſerva- 
tions on living animals that are found in living animals, 
was of this ſpecies. That of Redi was ſingular 
however in having two heads. I wiſhed in the firſt 
place to be certain whether the venom of the vi- 
per is mortal to this kind of ſnakes, and had one 
of them bit twice in the tai! y a large viper. 
Two days after, I had it bit by two cthers in the 
back; from which a little blood flowed, and after 
two days more held three other vipers to it, which 
gave it ſeven or eight blows on the neck with their 
teeth. It was rendered a little torpid by them, and 
was ſlower in its motions, but on examining” jt two 
days after I found 1 it alive, and on putting it to the 


ground 
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ground it crawled along and ſeemed in perfect 
health. 

The venom of the viper has no grenter action on 
another larger ſnake, which in /Fuſcany is particu- 
larly diſtinguiſhed by that name; this is the adder. 
I had ſeveral of them bit on the back, tail, neck, 
and belly; to ſome of them I have even held three 
vipers at a time: neither of them died. They 
did not even ſeem, ſurprized at it, neither were 
they benumbed. I at length employed the enve- 
nomed tow, forcing it into wounds I purpoſely 
made. In ſome of them I even removed the ſkin 
at particular parts, to convey the venom the better 
to the blood. All theſe attempts were without. 
effect. It ſeems certain then that the venom of the 
viper is in no way either mortal or dangerous to 
this ſpecies of ſnakes. It is not alone then on ani- 
mals of the worm claſs that the venom of the vi- 
per is deſtitute of action; there are others again, 
the organization of which is more compoſed, and 
which have a heart and many viſcera, and are not- 
withſtanding out of the reach of its fatal influ- 
ence. a 
I have found anodifer ſnake called cecilia, the 
orvai of the French, which likewiſe reſiſts the bite 
of the viper. I have frequently made experiments 
on theſe ſnakes, and have had them bit by ſeveral 
vipers at a time, and in different parts of the body: 
This creature, naturally ſluggiſh, did not ſeem in- 
commoded by the venom, even when J introduced 
it into its body by the means of inciſions. 
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Theſe three ſnakes, the aſpick, the cecilia, and 


adder, are not venomous, ſo that one incurs no 


riſk, even when they bite ſo as to draw blood; 
they have no canaliculated teeth, no ſheath ſuch 
as that which covers the teeth of the viper, nor a 
reſervoir for venom ; in a word, they are creatures 


perfectly innocent, as I have aſſured myſelf by many 


experiments, 
J had two turtles bit by a very large vi per, ren- 


dered furious, in the hind feet where the ſkin is the 


leaſt hard. I kept them alive for more than ten days, 
during which time they did not appear to ſuffer, 
and walked as uſual. I had another bit ſeveral 
times in the neck, and as a clear proof that the 
teeth of the viper penetrated through the rough 


ſkin, one of them was left in that had forced its 


way into the vertebræ. On the day following, I 
had it bit in the neck by another viper, and by a 
third in the fore feet. Laſtly, on the third day it 
was again bit by two vipers in the neck and hind 
feet. It not only furvived, but did not ſeem to 
have ſuffered the ſmalleſt inconvenience. One 
would have ſaid on the contrary, that it was 
become more ſenſible and active. 

I had five others bit in the breaſt and belly 
by eight vipers, after removing the inferiour ſhell, 
and laying the fleſh bare. Neither of them died. 
T hey were even living four days after, which is 
uſually the caſe with thoſe that have been deprived 
of the lower ſhell only. In 'others I made deep 
wounds i in the feet, and even removed the ſkin in 
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ſome of them to introduce the poiſon the better. 


At length J forced into the wounds, large bits of 


tow ſoaked in the venom, Neither of At died 
nor had the ſmalleſt ailment. 


I do not believe however that turtlesa are ty 
; beyond the reach of the effects of the venom. One of 


them died, after it had been bit by eighteen vipers. 
The blood oozed from the wounds theſe animals 
had made, in every part of its body. A third died 
twelve hours after it had been bit in the neck by 
three vipers only ; and a third again in the ſpace of 
twenty-four hours, notwithſtanding it had been 
ſimply bit in the feet by two large vipers. It ap- 


pears then that this venom does but rarely pene- 


trate and diffuſe itſelf in the bodies of turtles, and 
that its action there is much ſlower and weaker 
than in the other animals with cold blood. Theſe 
laſt in general, die from the effects of this poiſon, 
at leaſt all thoſe I have had bit, not even excepting 
eels, which however die later, and not till the end 
of eighteen or twenty hours. The other kinds of 


| fiſhare likewiſe killed by the venom of the viper. 


And laſtly, the ſmaller lizards ſcareely ſurvive its 
bite for a few minutes. 1410 
Animals with warm blood are univerſally killed 


by this poiſon ; I have at leaſt never met with any 


one that ſurvived its action. A ſmall goſs hawk 


died in leſs than three minutes. In a few ſeconds 


it began to open its beak, as if it felt a dificulty 
of reſpiration, and had an inclination to vomit. A 
few inſtants after it fell on its breaſt, and could not 


again 
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again recover its feet. It at length died with all 
the ſymptoms of an extreme debility. I have ge- 
nerally obſerved that animals with warm blood, and 
the action of the heart of which is very lively, die 

much ſooner than the others. 

There are ſeveral kinds of animals, very diſtinct 
from each other, to which the venom of the viper 
Is not a poiſon ; or if it be ſo, it is but very rarely, 
and that with the leaſt poſſible energy. There are 
perhaps many others we are ignorant of, that reſiſt 
its action. I have myſelf found ſe Feral of the ſpecies 
of inſets and worms to which this venom is not 
hurtful. I ſhall perhaps ſpeak more fully of them 
in another work, in which I ſhall treat of the reme- 
dies againſt the bite of the viper. 

All theſe particulars ought to render the philo- 
ſopher who ſtudies nature very circumſpect, unleſs 
he wiſhes to bewilder himſelf at every ſtep; they 
likewiſe ſhow us how little truſt is to be repoſed in 
the ſimple analogy that may be found betwixt dif- 
ferent animals, either as it regards life, or the eco- 
nomy of their motions. Nature does not ſuffer 
herſelf to be devined. Experiment alone, in the 
hands of an attentive and diſcerning obſerver, can 
ſnatch from her her ſecrets, 
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CHAPTER VII. 


The Venom of the Viper is not Acids 


IN a fmall publication of Mead on poifons, printed 
in 1739, with the falſe indication of Amſterdam 
and Naples, the venom of the viper is ſaid to be 
acid, and to change the blue colour of the turne- 
ſol to red; of the truth of which he ſays he is con- 
vinced by his own experience. To be certain of 
this, I received the venom, of a viper 1 had juſt 
killed, on a hit of glaſs, forcing it immediately from 
the point of the tooth, by a gentle cbinpteſſure of 
the palate, I afterwards poured this venom on a 
bit of blue paper, which ſoaked it up, but mſtead 
of becoming red, turned a little yellow, and pre- 
ſerved this appearance even after it was dry. It 
appeared extraordinary to me that ſo learned 4 
man as Mead ſhould have been dectived in fo ealy 
an experiment. I therefore took a greater quan- 
tity of venom, with which I rubbed ſevetal pieces 


of blue paper, and that nothing might be neglected, - 


yaried the experiment a hundred differtht ways. 
At times, to have the venom the purer, I took it 
immediately from the tooth, before it had touched 
the other parts of the mouth ; and at others again, 


either forced a bit of cotton into the mouth of a 


livi ing 


1 
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living viper at the moment of its biting, or intrody- 
ced it into that of a dead one filled with the venom. 
I diluted a quantity of venom in water, and wet 
blue paper with it. I tried to find whether the 
mixture of the venom with the other humours of 
the animal, had not deceived Mead as to the co- 
lour, and varied my experiments for that purpoſe 
infinitely, but in vain. . I could never turn the 


| paper red. It fimply took the yellowiſh tinge found 


in the venom itſelf, Mead likewiſe maintains, 
that he has ſeen the mixture of this liquor with 
yiolets become ſomewhat red: I have tried this, 
but the event has not been the ſame. When the 
venom is in a greater proportion than the ſirop, the 
mixture does indeed become a little yellow, but 
never becomes red. I increaſed, I diminiſhed the 
quantity of the venom ; I have taken it pure, and 
again have employed it mixed with the foam of the 
viper: I could never perceive any thing beſides a 
ſlight yellow tinge, and all my experiments have 
only ſerved to confirm me in the opinion that 


the venom of the viper neither changes red the 


ſirop of violets, nor the dye of the turneſol (a). 

In the ſame work on poiſons, Mead maintains 
that the venom of the. viper is a true acid, and that 
it efferveſces with alkaline ſubſtances. In conſe- 
quence of this I took ſeveral fluid alkalics, ſuch 


(a) Doctor James is likewiſe of opinion that the venom of the 
viper is acid, becauſe, according to him, it changes the dye of 
the turneſol and firop of violets red, as other acids do. 
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as the ſpirit of hartſhorn, and oil of tartar per de- 
liquium, with which I mixed different quantities 
of the venom, always pure and unmixed with the 
other liquors of the mouth. I never could ob- 
ſerve the ſmalleſt motion nor the leaſt effervef- 
cence; at the moment of their union. It was in 
yain that I had recourſe to a microſcope, I could 
never obſerve the ſinalleſt air-bubble diſengage it- 
| ſelf ; the colour remained the ſame, and I met with 

| nothing that gave me the ſmalleſt ſuſpicion of the 
| exiſtence of an acid in the venom. It muſt not 
be thought that the rapidity of the efferveſcence 
prevented my ſeeing it, fince the drop of venom 
was ſo flow in uniting itſelf to the alkalies, that it 
was eaſy to follow it with the microſcope, and ta 
ſeize the preciſe moment of their perfect union, 


= 5 CHAPTER VII. 
The Venom of the Viper is not Alkaline. 


As authours are to be found who pretend that 
the venom of the viper is alkaline, and not acid, 
and as it is principally on the activity and ſudden- 
neſs of its effects that they have founded this their 
hypothefis, I thought it adviſable to conſult ex- 
periment thereupon. I took then different acid 


liquors, 
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liquors, ſuch as vinegar, ſpirit of ſalt, ſpirit of 
nitre, ſpirit of vitriol, and laſtly, ſeveral acid ſalts 
extracted from plants. I united with all theſe acids 
a larger or ſmaller proportion of the venom, but 
could perceive no other than a yellow colour, 
which appeared whenever the quantity of venom 
exceeded that of the acid. I armed myſelf with 
a good microſcope, and never found either ef. 
ferveſcence, motion, or air bubble, to reſult from 
this mixture. I tried it afreſh with firop of vio- 
lets, but it did not turn it green, as alkaline ſub- 
ſtances uſually do. 

It is equally without foundation then that natu- 
raliſts pretend that the venom of the viper 1s acid 
or alkaline ; and it is ſtill with leſs reaſon that they 
have contrived to explain by theſe hypotheſes, the 
pernicious effects of this poiſon. Their irrational 
theories are completely belied by experiment, the 
only guide to thoſe who enter into the ſearch of 
| phyſical truths. It muſt however be acknow- 
ledged, that Dr. Mead has corrected many errours O 


as to facts, in a new edition of his work on poi- h 
ſons, printed in Paris in 1751, which has reached a 
me too late. He there retracts what he had advan- v 
ced on the acid quality of the venom of the viper. 
He confeſſes that the experiments made with the tl 

n. 


turneſol and ſirop of violets are falſe, and that the 

venom neither efferveſces with acids nor alkalies. 
This avowal prevents me from endeavouring to 

ſal 

account for the contradiction. betwixt his experi- | 

ments 10 
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ments and mine, and from pointing out what may 
have occaſioned his errour. 


Err 
No Salts are diſcovered in the Venom of | the Viper. 


Tus have 1 the latisfaction of being the firſt 
to confirm, by experiments more numerous and 
more diverſified than his, the truths which Mead 
has diſcovered, and which no one that I know of 
has bufied himſelf about fince him. This con- 
formity fixes in an unvariable way the certainty of 
my obſervations. 

In the courſe of my rcſearches I have examined 
with the moſt ſcrupulous nicety into the exiſtence 
of that pungent and cauſtick ſalt, which Mead 
himſelf in his laſt work, and all the obſervers 
after him, ſay they have ſeen in the venom of the 
viper (a/. 

Mead regards it as a neutral falt. He pretends 
that he has ſeen it floating in the ſtill liquid ve- 
nom, and deſcribes it as formed of very ſharp 


(a) James maintains with Mead that he has ſeen theſe 
ſalts, although in a ſma!l quantity, in the diluted venom. They 


both ſay, that the net-work it forms in drying, is entirely com- 


poſed of ſmall cryſtals. 
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points. But what was my ſurprize when on exa- 
mining the venom with a microſcope, I could ne- 
ver diſcover this collection of ſaline cryſtals which 
the learned. Engliſhman believed he invariably 
ſaw! I even employed, but ineffectually, the 


very ſtrong lens' made in England. I could find. 


nothing throughout beſides a yellowiſh and viſ- 
cous humour, without any determinate ſhape, with- 
out diſtin floating corpuſcles or particles, and 
alike in all its mals, as an oil of any kind appears 
when viewed with a microſcope. The venom J 
employed was pure and taken from the tooth alone. 
I varied this experiment an hundred different ways, 
and even had recourſe to the ſolar microſcope ; I 
at length ſatisfied myſelf that there are in reality no 
falts in the venom, and that Mead muſt thave been 
impoſed upon by ſome particular circumſtance. 
I then recollected that I had formerly ſeen with 
a microſcope, certain tranſparent bodies which 
floated on the human ſaliva, and which might 
eafily have been taken for ſalts. Indeed any one 
who 1s not very converſant in the uſe of the micro- 
fcope, and who is not well acquainted from habit 
with the ſhape of the different ſalts that are found 
in liquors, particularly whilſt they are drying, 
would cafily perſuade himſelf that the ſmall dia- 
phanous particles which float on the ſaliva, are 
abſolutely of a ſaline nature. They are however 
too light, too large, and not ſufficiently tranſpa- 
rent, to be really ſalts. They vary both in ſize and 
ſhape. The direction of theſe ſmall bodies is ra- 
ther 
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ther crooked than ſtraight ; they have hollows and 
folds on their ſurface ; and laſtly, they become ſhri- 
yelled and obtuſe in proportion as the ſaliva dries. 
Thus are they to the eyes of a practiſed obſerver, 
nothing more than ſmall pellicles or light, plaited, 
membranes, and as it were the relicks of almoſt 
digeſted aliments. In reality, they diſappear on 
waſhing the mouth well, and I have obſerved on 
touching them with a fine and ſharp needle, that 
they lengthen or ſhrivel up like ſmall bits of ſkin, 
I have met with ſmall floating bodies fimilar to 
thoſe that are found in the human ſaliva and in that 
of animals, with the aſſiſtance of a microſcope, in 
the ſalivary humour of the viper. I have likewiſe 
ſeen ſome of them floating in a drop of venom I had 
caught on a ſmall filyer ſpatula, put into the mouth 
of a viper, the palate of which was ſtrongly com- 
preſſed. I then conceived how Mead was led into 
this errour. He certainly took the venom from the 
mouth of the animal, and not in the way I did, im- 
mediately from the tooth; and regarded the ſmall 
bodies which proceeded alone from the faliva, as 
belonging to the venom. 

It is likewiſe true that ſmall bodies or dds 
ſomewhat yellow and tranſparent, are often found 
in the venom of the viper whilſt yet fluid. This 
never happens but when a ſtrong compreſſion is 
made on the palate ot veſicle, at which time, far 
from being pure, the venom flows mixed with other 
corpuſcles ſupplied by the reſervoir. 

Vol. I. 3 In 
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In Mead's works we likewiſe find an obſervation, 
which is repeated in the Paris Edition, and which 
appears to eſtabliſh the exiſtence of theſe ſalts in a 
clear and evident way. He ſays, that in examining 
with a microſcope the venom of the viper put on a 
bit of glaſs, the ſaline particles, in proportion as it 
dries, are ſeen to form themſelves into very fine and 
ſharp chryſtals, reſembling a very fine ſpider's web ; 
and that theſe tranſparent chryſtals or needles con- 
tinue perfect for ſeveral months, ſo ſtrong and firm 
are they, notwithſtanding their ſmallneſs. 

I took then a drop of the viper's venom, perfect- 
ly pure and free from ally mixture with the other li- 
quors of the mouth. I dried it on a piece of glaſs, 
and viewed it with a microſcope. What was my 
' ſurpriſe on obſerving, inſtead of the drop, a heap of 

different tranſparent bodies, of an equal ſurface, and 
_ diſpoſed with great ſymmetry and regularity ! their 
| ſhape was in general quadrilateral or triangular, and 
their points very ſharp, ſo that they*ſtrongly reſem- 
bled the net-work Mead has deſcribed. Their regu- 
larity and tranſparency might at firſt ſight very eaſily 
cauſe them to be taken for ſalts, but they were too 
Jarge, and arranged with too much order, not to 
make one miſtruſt this appearance. What at length 
fixed me in the perſuafion that they were not chryſtals 
was, that I did not ſee any of them in cluſters, as 
they are found in other ſalts; they were all diſtin, 
and placed at equal diſtances from each other. 
| Perſons who are accuſtomed to view the falts of 
ether fluids, muſt perceive the weight of theſe laſt 

pProofs. 
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proofs. I now ſuſpected that the venom had ſplic - 
and cracked in different places in drying, and that | 
this had occaſioned its being thus divided on the 
glaſs, as happens to ſeveral ſubſtances, which when | 
they dry, ſplit in this way into thouſands of frag- | 
ments, either pretty regularly ſquared, or in a tri- 
angular form, and all at equal diſtances. If theſe 
cracks are throughout of the ſame ſize, it is owing 
to the ſame cauſe, that is to ſay, evaporation, acting 
at the ſame time and with ſame the force on the 
whole ſurface; it is from this that it repreſents a 
kind of net- work with different meſhes, exactly like 
the web of a ſpider. | 
Laſtly, to make myſelf ſtill more certain that theſe 
were not ſalts, but rather ſo many ſcales and bro- 
ken pieces of the dried venom, I fell upon a new 
experiment which I thought a decifive one. I dried 
a few drops of the venom, in a very pure ſtate, in 
a ſmall concave glaſs; I then examined them with 
a_ microſcope, and found them as uſual, full of ſmall 
crevices, repreſenting a ſpider's web. It was how- 
ever very clear that theſe chinks, towards the bot« 
tom of the glaſs, were larger in proportion as the + | 
dried humour had a greater thickneſs. Theſe pre- | 
tended ſalts were no other than the fragments of 
venom ſeparated and dried on the glaſs. Thoſe 
that were the thickeſt had little or no tranſparency. 


by They were of a yellow colour, like the-venom itſelf 

Th in a fluid ſtate. They are fimply cauſed then by the 

of parts of the venom retreating from each other dur- : | 
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ing the evaporation; and this is even viſible to the 
eye, without the aſſiſtanee of a microſcope. 

But to remove all doubt and ſuſpicion on a mat- 
ter ſo important and ſo generally adopted, and on 
which Mead has in ſhort founded his hypotheſis of 
the action of the venom carried into the blood of 
animals, I made another experiment, which abſo- 
Iutely proves the nonexiſtence of this pretended ſa- 
tine net- work. I put a drop of venom on a flat and 
ſmooth glaſs, and followed it very attentively with 
the microſcope during the whole time of its dry- 
ing: nothing occurred however fimilar to what hap- 
pens to ſalts diſſolved in water. The faline particles 
during the progreſs of the evaporation collect toge- 
ther and approach towards the centre from the cir- 
cumference, forming at firſt very ſmall chryſtals, 
which encreaſe in bulk, from the addition of ſaline 
particles of the ſame nature whieh unite with them. 
Here, on the contrary, I found nothing befidesa hu- 
mour which, in proportion as it dries, eracks and 
preſents furrows, that form the quadrilateral and 
triangular fragments I have mentioned. Theſe cre- 
vices, which are like the ſpaces betwixt the threads 
of a net, appear at firſt at the circumference, and 
proceed gradually towards the centre in proportion 
as the deficcation advances. But the quadrilateral 
and triangular fragments that fill the ſpaces betwixt 
the crevices, and repreſent meſhes, do not encreaſe 
here as the ſaline partieles do in a diſſolution of ſalt 
during the progreſs. of the evaporation. I repeated 
this ſeveral times with a ſingular pleaſure, I mixed 

the 
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the venom with a few drops of very pure ſpring wa- 
ter, which I left to evaporate, and obſerved it pa- 


tiently with a microſcope, hoping in this way to diſ- 


cover any ſalts it might contain, but I was not ſo 
fortunate: no better method can however be fallen 
upon for this purpoſe. 

Two celebrated Profeſſors of the Univerfity of 
Piſa, Meffieurs Perelli and Lampredi, were 
witneſſes to my experiments, They very glad- 
ly honoured me with their preſence, and con- 
ſtantly aſſiſted me, particularly when I made my 
reſearches on the ſalts of the venom of the viper, 
They both agree that whatever reaſon they might 
have previouſly had to ſuſpect their exiſtence, my 
experiments, joined to a little reflection, have been 
more than ſufficient to deſtroy the very ſhadow of a 
ſuſpicion. | | 

It muſt likewiſe be remarked, that the clefts 
which form when a large drop of the venom is eva- 
porated, are much larger than when the drop is 
ſmall, or when it is diſſolved in water, or very much 
ſpread on the glaſs ; theſe large clefts are diſpoſed 
like rays that proceed to an unjon with cach other, 
towards the centre of the dried venom. - The ſpace 
betwixt theſe rays is likewiſe diſſected by other 
taanſverſe rays, which become cloſer in proportion 
as they approach the centre, and form the above- 


mentioned figures, beſides many other very irregu- 


lar ones. Theſe tranſverſe clefts are ſmaller at the 
circumference, are at greater or leſs diſtances from 
each other, and are bent into ſegments of a cirele. 
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When the venom of the viper is viewed with a 
microſcope,. very ſmall and tranſparent particles or 


ſpots are likewife ſometimes obſerved in it, which 


are the laſt to dry. | 
Thus have I fully ſatisfied myſelf of the nonex- 
iſtence of thoſe ſalts which phyſicians and natura- 
lifts have hitherto admitted with ſo much confi- 
dence. I have ſeen the theories founded on this 
principle, to explain the action of the viper's ve- 
nom, fall and vaniſh before experiment, which 
proves that no ſalt, either acid, alkaline, or neuter, 
exiſts in this humour. 


* 
- 


CHAPTER X. 


The Venom of the Viper bas no determinate Taſie, and 
rohen put on the Tongue cavſes uo Inflammation. 


FROM the teſtimony of Redi, the venom of the 
viper was at firſt thought to be infipid, and ſome- 
what ſimilar in taſte to the oil of ſweet almonds. 
We however find in no part of his works that he ex- 
perienced this himſelf. He ſeems on the contrary to 
have truſted in this reſpect to a certain Jacques, a vi- 
per-catcher, who was venturous enough to taſle this 
dangerous liquor. He boaſted that he could ſwal- 
low a whole ſpoonful of it, and Redi tells us that 
he has been ſcen to take it ſeveral times, 

, Mead 
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Mead, on the other hand, aſſures us that he has 
taſted it himſelf, that he has made others taſte it, 
and that it is acrid and pungent ; he [ſays that it 
leaves a ſenſation of burning on the tongue for ſeve- 
ral hours, notwithſtanding it is diluted with warm 
water. He adds, that a pain and ſwelling of the 
tongue ſoon rewarded the temerity of him who taſted 
it pure. Theſe contradictions reduced me to the 
philoſophical neceſſity of taſting the venom myſelf. 
I did fo, but not without repugnance ; and as the 
celebrated Morgagni obſcrves in his excellent letter 
on poiſons (a), I ſhall adviſe no one to try it in the 
gaiety of his heart, leſt he ſhould happen at the 
time to have ſome excoriation on the tongue, which 
is a circumſtance not always eaſy to determine. 
Here however a point was to be ſettled , which has 
divided the opinions of the moſt modern and moſt 
reputed authours. 

I put a drop of the venom then on a bit of glaſs, 
and diluted it with ten or twelve drops of water; I 
touched the tip of my tongue very ſlightly with it, 


and immediately felt a ſenſation as it were of cold 


and inſipidity. I waited a little, in expectation of 


that burning ſenſation, which acid and cauſtick 
liquors occaſion, and at length withdrawing my 


tongue, paſſed it acroſs my lips, gums, and pa- 
late, that I might better come at the ſavour of the 


venom : notwithſtanding this I could find no taſte in 
it, except that of a very inſipid liquor. I then took 
all the venom I could expreſs from a viper, and 


(a) De ſedib. et cauſis morb. Epiſt. 49. 
E 4 ven- 
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ventured to put it in a pure ſtate on my tongue, the 


point of which I rubbed well with it, as the moſt 


ſenſible part; I likewiſe rubbed my lips with it. 
I found a degree of conſiſtence and viſcoſity in it, 
but nothing acrid, pungent, or burning; in a word, 
it had no determinate taſte, It is however not ſa 
inſipid as pure ſpring water. There is ſamething 
in it that reſembles the almoſt inſenſible ſavour of 
the freſh fat of animals, with a very flight flavour 
which one can ſcarcely diſtinguiſh, but which would 
be pretty like that of the viper's fat, if this laſt 
was not ſtronger and more nauſeous. 

I found no greater taſte nor ſmell in it on drying 


it, and reducing it to powder, As I could meet with . 


no naturaliſt bold enough to make the ſame trial, 
and as a ſupport to my opinion, I gave it to my ſer- 
vant, a native of Tirol, named Jacques Benvenuti, 
to taſte. This man, as intrepid as the one Redi 


ſpeaks of in ſuch terms of admiration, ſwallowed it 


repeatedly at different times, at ſome times pure, 


| * * . * 
and at others diluted in water, varying the quantity, 


and never perceived it to ſwell or burn either the 
tongue or the mouth. He ſaid however that when 


hac took it pure and in a large quantity, the ſenſa- 


tion he felt was very different from that excited by 
oil of ſweet almonds, pure water, or either acid or 


ſharp ſubſtances : but he could not tell in what this 


difference conſiſted. A ſenſation ſometimes con- 
tinued on the tongue for ſeveral hours, not of pain, 


{omc» 


but as he deſcribed it, ſuch as is felt on taking 


* 0 


*r re e 


1 


_ 


x oN POISON S. 57 


ſomething aſtringent. His obſervation was juſt, for 
I myſelf have experienced this diſagreeable kind of 


ſenſation, which frequently continued for five or fix 


hours, in the parts of my mouth where the poiſon 
had remained a long time, If it is taken in a ſmall 
quantity and mixed with water, it leaves no ſenſa- 
tion on the tongue; and this ſpecies of diſorder in 
the mouth is not felt the inſtant the venom is taſted, 
nor immediately after, but only at the end of a cer- 
tain time, and it is likewiſe neceſſary that the ve- 
nom be kept a long time in the mouth. I have re- 


peated theſe trials more than an hundred times, and 


have never had my tongue either ſwelled, inflamed, 

or painful. What is ſtill more, the venom when 
even applied to the eyes, cauſes neither pain nor in- 
flammation. I have laid ſome of it ſeveral times on 
the tunica conjunctiva of different animals, ſuch 
as dor mice, cats, and dogs, and neither tumour nor 


inflammation has ever ſupervened in this part, which 
is otherwiſe ſo ſenfible to the impreſſion of ſub. 


ſtances, frequently thoſe that are the moſt innocent, 
| have even introduced it into the noſes of theſo 


animals, without their ever betraying any ſign of 


ſuffering the ſmalleſt inconvenience from it. 

It is certain then that the venom of the viper is 
in no way fimilar to cauſticks, and that it is nor 
acrid and hot like that of the bee or ſcorpion, 
Scarcely had I putan atom of the venom of the bee 
on my rongue, either pure or mixed with a little wa- 
ter, than it ſtung and burned with as much vio- 
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lence as if I had applied the ſtrongeſt cauſticks 
that chemiſtry affords, The venom of the waſp and 
that of the hofner are not leſs acrid and pungent 
than the bec's, and the pain that each of them ex- 
Cites laſts a long time. I took it ſometimes from 
the ſting, and ſometimes from the ſmall veſicle 
that ſerves as a reſervoir to it, and found it in both 
caſes alike, and invariably productive of the ſame 
pain. It ſtill preſerves its ſtrength and cauſticity 
after having been dried, and kept for ſeveral days. 
It is the ſame with the venom of the ſcorpion ; 
the white and viſcous humour it thraws out by its 
ſting when it darts it, cauſes a ſenſation on the 
tongue ſimilar to that occafioned by the venom of 
the viper, but much weaker. It is on this account 
that the ſting of the bee is more painful than that 
of our ſcorpions. Probably the venom of thoſe of 
Africa is exceedingly cauſtick, fince it kills animals 
in a very ſhort ſpace of time. 
I afterwards made a trial of the viper's venom on 
other animals, which, although they are not, like 


man, gifted with ſpeech, are not backward in ma- 


nifeſting by ſigns, the pleaſure or diſguſt they feel 
on cating avy thing. I put then 'a drop of the 
viper's venom into the mouth of a dog; the crea- 
ture ſwallowed it with avidity, licked its hps for a 


long time, as if it had met with ſomething agree- 


able to its taſte. I then ſteeped a bit of crum of 
bread in the venom, to ſuch a degree that it became 
quite yellow, and gave it to the ſame dog, at a time 
when it had already ſed fo plentifully as to refuſe 

; | food 
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food. It ſmelt to it, and inſtantly devoured it, ma- 
nifeſting the ſtrongeſt defire for more: in a word, 
every time a drop of venom approached its, lips, it 
licked it up with the greateſt ſatisfaction. 

Every body knows that dogs, like children, are 
ſworn enemies to whatever is bitter and acrid, and 
that they are paſſionately fond of whatever is ſweet 
and unctuous. Hence we muſt conclude, that if the 
dog found the venom agrecable, it was undoubt- 
edly owing to its ſweetneſs. Thus is it abſolutely 
falſe and imaginary, that it is acrid and fiery ; as it 
alſo is that the tongue, on taking it, ſwells, in- 
flames, and becomes painful. 

Mead had an idea that the venom of the viper, when 
applied to the wounds of a living animal, cauſed a 


very painful ſenſation : a natural conception to thoſe 


who believe like him, that it abounds in ſalts, which 
render it hot and cauſtick. He endeavours to eſta- 
bliſh his opinion on an experiment he made on a 


dog. This animal did not ſeem very ſenfible of the 


pain occaſioned by piercing the noſtrils with a 
crooked grooved needle ; but when the venom en- 
tered the wound, it howled and became furious. I 
made the very ſame experiment on a young dog, and 
it appeared inſenſible to the entrance of the drop of 
venom into the wound, I muſt acknowledge how- 


ever that J have ſeen a cat ſhake itſelf and become 
more agitated, at the moment the venom was forced 


into the lips of a wound that had been made in its 
noſe. But this experiment is always liable to er- 


rour, ſince the needle not only remains in the 
wound, 
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wound, but the motion of the animal is ſtill ano- 
ther cauſe of its being, more agitated there, and of 
its being forced ſtill deeper, and caufing a greater 
laceration of the parts. This is doubtleſs ſufficient 
to renew the pain, and even to wound the nerves 
that eſcaped the firſt introduction of the needle. 

I have often poured the venom into incifions 
made with a lancet, and could at no one time aſſure 
myſelf to a certainty, that the introduction of it was 
productive of pain; although it ſometimes hap- 
pened that I was pretty much convinced to the 
pontrary. | | 

But were it well proved that the venom of the 
viper cauſes pain, does it follow that we can draw 
an indubitable concluſion that it abounds with ſalts, 
or that it is acrid and cauſtick ? As if we had not 
examples of a juice which, though infipid to the 
taſte, brings on violent pain when applied to a 
wound. I have myſelf known people, who having 
been bit by a viper, have notwithſtanding felt but a 
very flight pain, ſuch as might very well have 
been cauſed by the ſimple blow of the tooth. We 
have a dexterous viper-catcher at Piſa, named 
Bongi, who having one day been bit in the finger, 
did not perceive it till he ſaw the blood flow, a 
proof that he did not feel any pain. His father re- 
lates a fimilar circumſtance ; he likewiſe had been 
bit in the finger, and compares the pain it occa» 
fioned to the bite of a fly. However they both in 
the concluſion became very ill of their wounds, a 


clear demonſtration of the venom having found its 
way 
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way into the blood. I am well perſuaded then from 
experience, that the venom of the viper is neither 
acrid nor burning (a, and that it does not contain 
thoſe ſalts which ſo many writers have imagined, 
either for the purpoſe of explaining its mode of ac- 


tion on the blood, or becauſe they have been imper- 


fect in their obſervations. 


CHAPTER XL. 
Properties of the Venom of the Viper. 


THE deadly humour. furniſhed by the viper, 
which I have neither found to be acid, alkaline, nor 
eauſtick, ſubſides inſtantly on being thrown into 
water, like certain heavy oils drawn from vegeta- 
bles. In this fituation the parts of ut preſerve their 
viſcoſity and natural union, and remain in that ſtate 
for ſome time, without changing either their primi- 
tive colour, or their tranſparency. This poiſon then 


is heavier than water, and differs in that reſpect 


from common oils, from the fat of animals, and 
from that of the viper itſelf, all of which float on 
water. Oils and other liquids that are heavier than 
water, ſhould be at leaſt ſuſpected, and are indeed 
often found, to be very violent poiſons. Without 
mentioning the oils of the common and cherry lau- 


{a) The modification this expreſſion admits of, will be 
kgwn in the ſequel, 
rel, 
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"al, the red oil of bitter almonds by diſtillation is 
a poiſon. 
My next enquiry has heen to know whether the ve- 


nom of the viper is inflammable, that is to ſay, whe- 
ther the phlogiſtick principle it contains is capable 


of taking fire. I have thrown it on burning coals. 
I have ſteeped a piece of paper and a bit of wood in 


it, and I have collected it in ſmall drops on the 


point of a needle : it has never taken fire, and I 
have not found it to. be more inflammable than the 
other fluids of animals. 


This obſervation holds good as to the venom of 
the bee, and thoſe of the waſp, hornet, and ſcor- 


pion, which ſo far reſemble that of the viper. They 
all conſume and dry in the fire, without kindling 


into a flame. 


If a pure and freſh drop of the viper's venom is 


applied to the mouth, it is found to poſſeſs a cer- 


tain viſcoſity ; but when it is dried in large drops 
on a bit of glaſs, it has the appearance of a tranſpa- 
rent and yellow jelly : it then, like pitch, adheres 
ſo ſtrongly to the teeth, that it is with rel de- 
tached from them. 


CHAP- 


* 
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CHAPTER — 


Peculiarities of the Venom of the Viper, and that of 


other Venomous Animals. 


Ir has been ſeen that, contrary to the opinion of 
Redi, the venom of the viper flows from the hole 
at the point of the tooth, and that if enters by the 
hole ſituated at its baſis. According to this diſpo- 
ſition one would be tempted to believe, that theſs 
teeth have been formed for the expreſs purpoſe of 
killing, ſo much does the ſmall hole at the point 
ſeem calculated to cenvey the venom into the blood 
of the animal bitten. But I do not here pretend to 
recur to final cauſes, and am very far from think- 
ing that all this fingular mechaniſm 1n the viper, 
has been expreſsly made for the deſtruction of 
other living creatures. The venomous liquor with 
which it is provided is perhaps neceſſary to its di- 
geſtion, and I ſhall ſhow that it fingularly diſpoſes 
the fleſh on-which the viper feeds, to a ſpeedy pu- 
trefaQtion ; a degrge of change 'tis neceſſary for it 
to undergo for the purpoſe of being well digeſted. 
However, by an unlucky but neceſſary mechaniſm, 
the fame tooth at orice conveys the poifon into the 
animal the viper bites, and into the aliments iv 
feeds on. Who knows but that the depriving it 


of this venomaus humour would expoſe it to acci- 
dents 


- 
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dents ſimilar to thoſe that happen to other animals, 
from a defect or depravity of ſome one of their 
digeſtive juices ? 

If it were true, for example, that the human ſa- 
liva, as has been believed, is a poiſon to certain 
kinds of animals, and a philoſopher in this num- 
ber, reflecting and reaſoning on its nature, ſhould 
_ obſerve that this ſaliva is one of the principal 
Juices that concur to our digeſtion, would this rea- 
ſoning animal be miſtaken ? Would it not, on 
the other hand, have divined nature But if, on 
the contrary, one of theſe ſpecies' of animals ſhould 
pretend that our ſaliva has been ſupplied us for 
the purpoſe of poiſoning them, ſince it actually 
does deſtroy them, would it not be fallen into a 
very abſurd errour? See however where thoſe in- 


cautiouſly hurry themſelves, who inceffantly recur - 


to final cauſes, in the examination and explanation 
of natural facts and events. 

Finally, it is a general law of venomous animals 
that wound either with the tooth or ſting, to con- 
vey the venom into the wound by holes or orifices 
they have in thoſe parts, As to the ſcorpion, 
writers do not agree either on the number or fitua- 
tion of theſe orifices. Redi, by an inconceivable 
fatality, could never diſcover thém; and as he had 
ſeen only a fingle drop of venom on a plate of iron 
againſt which he had made a ſcorpion ſtrike its 
ſting repeatedly, he inferred from thence that there 
was a ſingle hole only at its extremity. Valiſnieri 
reckons as many as three. It is however very er- 

| 4 _—_ 
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tain that thoſe of Tuſcany I have examined, never 
had more than two lateral openings, through which 
the venom flowed, and that neither a ſingle one 
nor three are to be found in them, as theſe two ob- 
ſervers have maintained, When the ſmall veficle 


which terminates the tail of the ſcorpion, and at: 


which the ſting begins, is gently compreſſed, the ' 


two lateral apertures, and likewiſe the venom at 
the criſis of its flowing out of them, are ſeen with 
the help of a good magnifying glaſs. 

But to return to the viper; its venom preſerves 
itſelf in the cavity of the tooth for ſeveral years, 
without loofing its colour or tranſparence. If this 
tooth is then put into warm water, the venom diſ- 
folyes very quickly, and is ſtill capable of killing 
animals. It beſides preſerves its activity for ſeve- 
ral months after being dried and reduced to powder, 
as I have many times experienced in common with 


Redi. It is here ſufficient that it is conveyed into 


the blood as uſual, by the medium of ſome wound: 
it muſt not however be kept too long, fince I have 
frequently known it to loſe its effect at the end of 


ten months. ; 
I do not heſitate to believe, that the animals the 


death of which is occaſioned by their touching 


the heads of vipers, even a long time after they are 
dead, are in reality ſimply poiſoned by the venom 
lodged in the cavity of the tooth, which being diſ- 
ſolved by the blood of the wound, may have flowed 
out at the elliptical hole at the point of the tooth. 
A bit of dried venom that may happen to adhere to. 

Vor. I. Als tho 
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the outer furface of the tooth is likewiſe capable 
of producing this effect. I am well aſſured by all 
the obſervations I have made, that the head of the 
viper dies in leſs than twenty-four hours, and 
that its muſcles dry in a few days provided they 
are in a very dry .place, or ſoon become putrid if 
the place is wet. The teeth of the viper are be- 
ſides very ſharp, ſo that they pierce the ſkin, how- 
ever ſlightly they touch it. I have twice ſucceeded 
in killing animals by imply wounding them with 
a tooth which had been plucked from a viper ſeve- 
ral hours before, and which was filled with coagu- 
lated venom. If the nephew of the famous Jaques 
the viper catcher, as Redi informs us, wounded 
himſelf feveral times in the hand ſo as to draw 
blood, with viper's teeth he had juſt plucked ont, 
without his ever experiencing any other ill effects 
than what would have reſulted from the prick of a 
Pin or of a thorn, he did not however at any time 
make the experiment without the greateſt riſk of 
there being ſome remains of this mortal poiſon 
in the tooth. The chickens likewiſe that Redi 
wounded in ſeveral parts of the body, with the teeth 
plucked from a living viper, all incurred the ſame 
riſKk. 185! | | 

I do not deny but that the venom contained in 
the veficle may be likewiſe capable of killing, even 
on the day following that on which the head has 
been feparated from the body of the viper. To 
effect this it will be ſufficient that the animal has 
not bit before it was killed, and that the head is 
l 1 neither 


67 
neither too dry nor too rotten, ſince in theſe caſes; 
the veſicle would either be deſtroyed; or could no 
longer convey the venomous humour to the tooth, 
by the excretory conduit already obſtructed and 
dried up. | 

From what has hitherto been ſaid, it may be 
conceived how certain mountebanks, according to 
the relation of the authour of a work on Theriaca, 
dedicated to Piſo, ſuffered themſelves to be bit by 
vipers with impunity. © There are men,” ſays this 
authour, who under the pretence of poſſeſſing 
5 an antidote, have themſelves bit by vipers ; they 
© previouſly give them a certain paſte which ſtops 
* up the holes in their teeth, and thus renders 
© their bites ineffectual, to the great aſtoniſhment 
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te of the ſpectators, who are ignorant of the method 


te employed by theſe people to conceal their im- 
te poſture.” This paſſage elearly ſhows us; that 
even in theſe times they hatl ſome knowledge of the 
ſtructure of the viper's teeth, and that they were 
of opinion, that the venom was carried by this hole 
into the wound. We likewiſe find in the work of 
Chryſogonus, entitled De Artificioſo modo Curandi 
Febrium, that this authour, who lived a long time 
after, was of the ſame opinion. Speaking of the 


viper, he ſays, © it has two teeth, the right and the 


«© left, fixed in the lower jaw, and each of them 
© perforated ; they are longer than the others, and 


ee are ſhed every year when theſe animals quit their 


* kin: theſe two teeth are enveloped in two ves 
2 = * ficles 


68 p O N T AN A 


ce ſicles filled with venom, whence it flows into the 
„tooth by the hollow canal, the inſtant the viper 
© bites.” pick | 

This authour ſeems only to have added miſtakes 
to what was known of the natural hiſtory of the vi- 
per before his time. It is falſe, for example, that 
it ſheds its teeth every year, when it changes its 
ſkin; it is falſe that the two veſicles ſurround the 
teeth; it is falſer ſtill that theſe two teeth are placed 
in the lower jaw. This alone proves fully that he 
never examined the mouth of the viper, 

I endeavoured myſelf to have animals bit with 
impunity, and for this purpoſe prepared a paſte 
with pitch, turpentine, and yellow wax. I made 
two vipers bite ſeveral times at this compoſition, 
and they remained for ſome days without being 
able to do any miſchief, I found that their teeth 
towards the point, were indeed filled with this gluti- 
nous paſte, which ſtopped up the orifice out of 
which the venom ſhould have flowed. | 

I do not believe however that this method is a 
certain preparative againſt the bite of theſe animals. 
We have ſeen that there are circumſtances in which 
the venom may likewiſe paſs immediately from the 
excretory conduit into the ſheath. The ſureſt way 
then would be to entirely remove the reſervoir; and 
thus the mountebank would impoſe on the ſenſes 
of the vulgar with greater certainty, fince he 
would no longer have any thing to dread from theſe 
dangerous animals, 


There 
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There are excellent naturaliſts who believe tha: | 
the flv, which they call in Tuſcany, Allo, (the ox- | 
fly) throws out a venomous and cauſtick juice from 
the end of the ſting it has at the extremity of its 
belly. Valiſnieri, who has written ſo well on this 
inſect, thinks that when it pierces the hide of the 
larger animals with this very ſharp ſting, it inſi- 
nuates into it a ſpecies of poiſon of a very corrofive 
nature, which irritates and as it were burns the ten- 
der filaments of the nerves of the part, ſo as to pro- 
duce ſpaſms, throws their blood into an efferve- 
ſcence, and drives them to madneſs (a/. 

| Keaumur, that great and exact obſerver of the 
minuteſt animals believes, in oppoſition to the opi- 
nion of Valiſnicri, that this pain is rather the effect 
of a fimply mechanical wound, than of a venom or 
any other cauſtick matter that the ox-fly may throw 
out of its ſting 50. 
The celebrated Morgagni, after having nicely 
weighed theſe two opinions, does not preciſely em- 
brace. either of them, but ſeems to combine them 
ſo as to form one opinion out of two. He maintains 
that the pain which the ſting of this fly cauſes to 
animals, frequently depends on two cauſes at the 
ſame time; that of a confiderable nerve wounded 
by the ſting, and of an acrid and cauftick venom 
which irritates the nerves ſc/. 


(a) Tom. I. Page 229. Venezia, 
(5) Hiſtoire des Inſet. Tom. IV. , 
(c) De Cauſis et Sedibus Morborum. Lib. II. 
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The opportunity I had of procuring theſe flies, 
in{pired me with the with of examining them. The 
ancients were acquainted with a fly that, with 
its ſting, threw whole herds into fury. The Greeks 
called this fly Oeffros, The Latins have likewiſe 
mentioned a fly, the ſting of which produced the 
ſame effect on large animals. 'This they named 4/- 
fillus. I do not doubt but that the Oeftros of the 
Grecks, and the Afillus of the Latins, is the ſame 
with the Tabanus of Varro and Pliny. And although 
the ancients have diſcovered their uſual negligence 
in the deſcription they have given of this fly, is is 
however impoſſible not to ſee that it is no other than 
the Aſillo of the Tuſcans, and the Taon (ox- fly) of 
the French. We muſt otherwiſe determine within 
ourſelves, that a fly which was ſo common amongſt 
the Greeks and Latins, has not deſcended to us, 
and that its ſpecies has been long deſtroyed and ex- 
tint. I flattered myſelf that I could find with' eaſe 
the ſmall veſicle that contains the venom of this fly, 
and the hollow ſting that conveys it, as they are 
readily found i in the bee, the waſp, and the hornet : 
1 was however deceived, The ſting, much larger 
than that of the bee, is notwithſtanding neither hol- 
low nor channelled, and I could never diſcover any 
cavity in it, either in its outer or inner part. I did 
not ſucceed better in finding the reſervoir of this 
pretended humour; in ſearching for which the 
ſtrongeſt lens* were ineffectual; it was in vain that 
1 compreſſed the extreme part of the belly and the 
root of the ſting, I could never perceive a fluxion 

of 
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of this liquor, as it is ſeen in the bee, waſp, and 
hornet; and in a word, in all the animals that con- 
vey venom into the wounds made with their ſtings. 

But te leave nothing undecided on this ſubject, 


I endeavoured ſeveral times myſelf, and engaged 


others in the ſame trial, to diſcover the venom by 
its taſte, by applying the ſting and the parts of the 
belly moſt adjacent to it to the mouth. I bruiſed it 
betwixt my teeth, and rolled it in my mouth, but 
could not find any thing acrid or burning in it, and 
did not feel the ſmalleſt pain or inconvenience. If 
it were however true, that this humour is ſo very 
acrid and cauſtick as to burn, as it were, the nervous 
filaments of the oxen, I certainly ought to have felt 
it on my tongue, fince the venom the bee carries 
in its ſting, cauſes an intolerable {mart and pain in 
that part. 

It is falſe then that the ox- fly, at the ſame time 
chat it pierces the hide of oxen, ſheds a poiſon. The 
pain it cauſes is ſimply mechanical, and ariſes from 
the particular ſhape of its ſting. This is compoſed 
of three ſmall, ſharp, and pointed hooks, of a horny 


ſubſtance, which when united together form a kind 


of pincers. The ox-fly does not uſually cauſe any 
great pain by its ſting, but if it accidentally wounds 
a large nerve or other ſenfible part of the animal, 


or if, which is more-probable, it withdraws its ſting 


with fear and precipitation, and in a diręction op- 
poſite to that in which it entered, it then happens 
that by tearing the ſkin and dragging the nerves for- 
cibly with 1 its hooks, 1 it muſt neceſſarily cauſe that 
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very violent and inſupportable pain, which throws 
the herds into fury. Wejknow how great a differ- 
ence there is betwixt the ſlight pain cauſed by a 
ſharp inſtrument, and that excited by a weapon that 
tears and lacerates the nervous parts. 
I have likewiſe had an opportunity of examining 
into the nature of leeches. There are naturaliſts 
Who believe them to be venomous, becauſe the 
wounds they make are very painful, remain a long 
time open, and ſometimes cauſe a ſwelling of the 
adjacent parts. But it is clearly proved that theſe 
ſmall animals, ſo uſeful in medicine, are deſtitute 
of venom, and ſimply make a mechanical wound 
with the very fingular weapon they have at the bot- 
tom of the mouth. This inſtrument is formed by 
three ſemilunar ſubſtances placed at the entrance of 
the oeſophagus, towards the centre of which their 


edges would meet each other, did not this cavity 


ſeparate them : they are placed perpendicularly in 
> direction with the length of the animal. The 
curved edges of theſe half-moons terminate in a 
horny ſubſtance diſpoſed in ridges, the diſtance 
betwixt which gradually widening, they at length 
form a kind of very fine teeth, like thoſe of a ſaw. 
Theſe worms employ the following method in 
Fucking blood. They make a forcible application 
to the ſkin with the outer edges of their mouth. 
They then make a vacuum by enlarging that ca- 
vity in ſuch a way that the ſemilunar inſtrument 
approaches the ſkin, at which time they move the 
three laws circularly, and by ſucceſſively drawing 
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them to and from each other, they make three 
notches in the ſkin, which unite in a ſingle point. 
In proportion as theſe ſaws recede from each other, 


the oeſophagus dilates and draws into its cavity the 
blood that has been pumped up. 


I have tried what I advance here on myſelf. I ap- 
plied a large leech to my arm, after I had cut away 


half its mouth, and was enabled in this way to view 


the whole of the mechaniſm at my leiſure. 

The teeth and channellings of theſe ſaws are eaſi- 
ly ſeen with a good microſcope. They may even 
be felt by paſſing the end of the finger over them; 


and by drawing the edge of a lancet acroſs them, 


particularly when they have been left to dry a little, 
may be heard to grate. In this ſtate they may be 
employed in ſawing the ſkin, provided they are held 
firm with pincers, or turned round with their edges 
conſtantly oppoſed to the part. I have even been 
able to effect this, notwithſtanding the ſoft parts 
of theſe ſemilunar bodies, ſuch as the muſcles, were 
not yet become dry. It is eaſy then to comprehend 
how the leech, after having contracted and ftif- 
fened the muſcles that form the greater part of theſe 
ſaws, contrives to pierce the moſt obdurate hide; 
and why it is that the wounds it makes are ſo very 
painful, and bleed for ſo long a time, fince it only 
obtains this blood in conſequence of having torn: 
with its ſaws, and made an opening in ſo ſenſible a 
part as the ſkin, and one fo abundantly provided 
with nerves and veſſels. 


I here 
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J here conclude the experiments, which, as I 
have obſerved in the beginning of this treatiſe, are 
the moſt certain guide to conduct us to the diſco- 
very and knowledge of natural truths. Facts alone 
are however not ſufficient to diſſipate the obſcurity 
that envelops them. A train of obſervations, with- 
out the help of a ſkilful hand to apply them, would 
be at beſt but the uſeleſs proof of a painful appli- WI « 
cation. In the ſame way the moſt brilliant ſyſtems IM «« 
the rich and fertile imagination of a philoſoper can Ml «« 
ſupply, do not deſerve the attention of naturaliſts, “ 
unleſs they are founded on good experiments. To ll © 
come at the cauſes of the laws which regulate the 
courſe of the celeſtial bodies, nothing leſs was 
needed than the long ſeries of obſervations of the 
-Chaldean ſhepherds, and the powerful aid of the 
creative genius of Newton. | 


CHAPTER XII, 


Nat cauſes the Death of Animals that Save bee 
Poiſoned by the Viper. 


Tint firſt object of my obſervations on the ve- 
nom of the viper, was to diſcover the origin of the 
contradictions which, notwithſtanding they are at- 
teſted on all ſides by learned men of the firſt rank, te ; 


are found in the various experiments that have * 
been 


2 
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been made on that ſubject. I muſt confeſs, however, 
that in verifying and analyzing all theſe particulars, 
my aim has likewiſe been to find in their combina- 
tion, if poſſible, a ſatisfactory explanation of the 
ſpeedy and deadly manner in which this poiſon acts, 

1 ſhall aſk then, with Redi, *in what way the 
& yenom of the viper extinguithes lite, and brings 
& on death ? Whether its action depends on a la- 
e tent cauſe beyond the reach of human intelli- 
© gence ? Whether, on its penetrating to the heart, 
te it chills and freezes up the principle of heat; or 
© whether, on the contrary, by multiplying this 
every principle and giving it more activity, it 


© kindles it afreſh and conſumes it, and in this way 


* diſfipates and reſolves the animal ſpirits ? Whe- 
& ther it acts by deſtroying the ſenſation of this or- 
* gan? Whether, by the means of a painful irri- 
te tation it excites, the blood does not flow back 
* too precipitately to the heart, ſo as to bring on 
6e ſuffocation? Whether it ſtops its motion, by 
8 congealing the blood in its two ventricles, ſo that 
© they can no longer dilate or contract? and laſtly, 
* whether it coagulates, not only the blood in the 
* heart, but Iikewiſe in the whole venous ſyſtem ?” 
* To reſolve theſe queſtions with truth,” con- 
tinues Redi, © is a taſk I am unequal to, and I 
te place them amongſt the infinite number of things 
© I now am, and ſhall probably always be, ignorant 
© of.” Other authours, bolder than he, are not 
afraid of expoſing their ſentiments, whether badly 
or well founded, Before I propoſe mine, I think it 

ne- 
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neceſſary to relate the moſt reaſonable opinions. that 
have been held by naturaliſts, as well ancient as mo- 
dern, on this ſubject. 

The learned Brogiani, profeſſor of anatomy at 
Piſa, has written a treatiſe full of erudition, on 
the venoms of animals. He there examines, as 2 
ſkilful. critick, the different ſyſtems and various 
opinions that have been eſtabliſhed on the mode of 
action of theſe poiſons. 

It was at firſt believed that the venom, on enter- 
ing into the blood, cauſed a univerſal coagulation 
of it, preciſely as acids do when they are intro- 
duced at an aperture made ina vein, The ani- 
mals on whom this experiment 1s made, die in a 
very ſhort time, with tremblings, convulſions, and 
vomitings. On opening them afterwards, their 
blood is entirely coagulated in the veins, and as it 
has likewiſe been found coagulated in certain ani- 
mals which, after having been attacked with the ſame 
ſymptoms, died of the bite of.the viper, a trifling 
and hazardous inference has been drawn, that the 
venom brings on death by coagulation. But if, ac- 
cording to the teſtimony of Redi and the Memoirs 


of the Academy of Sciences of Paris, this appears 


not to be equally true of all the ſubjects that die 
of this poiſon ; if it is likewiſe falſe, that they all 
have theſe tremblings, vomitings, and convulſions ; 
if the blood is frequently found coagulated in this 
way, in every kind of dead bodies; it follows, 
that the queſtion yet remains undecided, and the 
difficulty as great as before: beſides, may there 

not 


* 
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not be other circumſtances capable of coagulating 


the blood, and exciting the tremblings, conyul- 
fions, and other accidents, without recurring to the 
acid of the venom of the viper? My experiments 
themſelves have ſhown me that this acid does not 
exiſt, and that no ſtreſs ſhould therefore be laid 
on it. 

Others have believed on the contrary, that this 
venom kills by exciting an univerſal inflammation. 
But how can it be thought capable of exciting it ſo 
z5 to.occafion death in ſo ſhort a, time? I will go 
farther, and aflert that the fever which conſtantly 
attends inflammation 1s not always found in thoſe 
that die of the bite of the viper. There are even 
no traces of inflammation in their dead bodies, and 
when any ſuch are found, it is rather the effect of 
ſome particular circumſtance in the temperament, 
than of a proper and peculiar quality reſiding 
eſſentially in the venom of this dangerous animal. 

The diſciples of Hoffman, who, at the example 
of their Maſter, explain every thing by the atony 
and ſpaſm of parts, endeavour on this occaſion to 
avail themſelves of a truth to ſupport their opinion. 
They pretend that this poiſon excites, they know 
not how, an univerſal ſpaſm in the machine. But 
gain, if this ſpaſm does not exiſt in all the animals 
that die of this poiſon, how can it be regarded as 


hey invariably die, rather from an atony and uni— 
erlal reſolution, than fiom the rigidity and con- 
action of their members. 
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univerſal cauſe ? It is on the contrary certain, that 


— 
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I paſs over ſeveral other hypotheſes; which ate 
nothing more than ſimple conjectures, and, far 
from being ſupported by any deciſive obſervation, 
are on the contrary belied by experience. 

I however think it incumbent on me to relate 
the opinion of Mead. He ſets out on the exiſtence 
of cauſtick ſalts in the venom of the viper, and ot 
this foundation grounds the whole of his theory of 
its effects. In the edition of his book on poiſons, 
printed in 1739, we find an ample detail of the dif. 
ferent opinions of philoſophers, followed by a chain 
of ſyſtematick reaſonings, which, as any one may 
ſatisfy himſelf, are very tedious and filled with fup- 
poſitions. His object is to ſhow that theſe ſalts de 
compoſe the globules of the blood, and deftroy the 
temperament of it; - and as it is difficult to com- 
prehend how they can in this way deſtroy the 
whole maſs in ſo ſhort a time, he ſays that when 
once the venom has infinuated itſelf into a wound, 
a very ſubtile and very elaſtick fluid riſes out 
it, which in an inſtant extends its action to, and 
brings on a decompoſition of, all the parts, even 
the moſt diſtant ones, of this fluid. It is thus that 
a ſingle ſpark which touches a long train of gun 
powder makes a rapid progreſs along it, and cauſe 
an univerſal exploſion, by the ſimultaneous dif 
engagement of the air enclofed by each particle, 

It is without doubt unneceſſary to endeayour t0 
combat this ſyſtem, fince theſe pretended ſalts do 
not exiſt in the venom of the viper, and fine 


nothing is falſer than the idea of theſe ſmall gl 
buks 
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bules of blood filled with elaſtick air. It is 
beſides certain that the venom does not alter the 
ſhape of theſe globules, which when they are ob- 
ſerved with a microſcope, are found to be exactly 
the ſame as before, that is to ſay, obſcure and dark 
coloured at their circumference, and more tranſ- 
parent, at the centre, as ſmall round bodies gene- 
rally are when viewed with a microſcope. I can- 
not conceive how Baker, otherwiſe very exact in 
his obſervations, could ſay in his Treatiſe on Micro- 
ſcopes, that the bite of venomous animals, or even 
an atom of their venom, corrupts the whole maſs of , 
blood, and alters the ſolidity and ſhape of the red 
globules that compoſe it. 

It is not on this occaſion alone that a belief has 
been held without any foundation, of the change 
of ſhape of the globules of blood. The ſmall rings 
that have been endeavoured to be ſubſtituted to - 
theſe globules, are a proof that the light, the 
microſcope, and the obſerver who relies upon ap- 
pearances, are frequently the ſource of the pre- 
tended changes that do not in reality exiſt, I ſhall 
ſhow in a ſmall diſtin work (a), that all ſmall 
globular corpuſcles, viewed with a microſcope, 
ſeem to be ſhaped like rings, becauſe the rays of 
light meet the eye of the obſerver in a greater 
number, from the centre than from the edges. 


(a) The work announced here was printed ſome years ago 
at Lucca. It is entitled, Ofervazioni ſepra i Globetti del 
Sang ue. ; | 3 


The 
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The decompoſition of the globules of blood, fo 
frequently advanced by phyſicians, is one of the 
rareſt phenomena in the animal economy. . The 
phyſicians who are mechanicians, ſuppoſe that the 
globules of blood are ſo many ſmall round veſicles 
filled with a very elaſtick air encloſed in a fine 
membrane; they likewiſe believe that theſe glo- 
bules (a) may eafily crack and alter their ſhape, 
even from much fſlighter cauſes than that of the 
action of a cauſtick ſalt: but the fact is, that they 
are not veſicles, as they have perſuaded themſelves, 
and that they very rarely alter their ſhape. 

Convulſions themſelves, that are ſcarcely ever 
felt by animals with cold blood, do not prove that 
the venom of the viper contains cauſtick ſalts, the 


inviſible points of which prick the nerves and irri- 


tate the muſcular fibres. Narcoticks and opium 
bring on convulſions, but muſt we therefore believe 
that they act by like mechanical agents? Still 
more, convulſions are not always the effect of an 
writating ſftizzulus ; they rather ariſe from the de- 
ſtruction of equilibrium betwixt the antagoniſt 
muſcles. . Weak languithing animals, that dic trom 
a loſs of blcod, periſh in dreadful convulſions ; and 
yet there are in this caſe neither points nor irrita- 
ting ſalts. The convulſions are here likewiſe un- 


(a) Let it not be underſtood that they are really globules ; 
their true ſhape will be ſeen in a work. of microſcopical obſer- 
vations which I propoſe to publiſh ſoon, and in which I ſhall 


ſpcak of whatever relates to their propertics, 


juſtly 


i MS 
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juſtly attributed to the ſuperabundance of animal 
ſpirits; it ſeems more reaſonable to believe on the 
contrary, that it is to a defect of them, or to their 
irregular diſtribution in the muſcles, or rather to 
an irregularity in the circulation of the blood, that 
they owe their origin. 

That opium cauſes convulſions is owing, in my 
opinion, to its deſtroying at different times and in 
an irregular way, the irritability of the muſcular 
fibres. It is beſides certain that men and women 
of a delicate and weak frame are always the moſt ſub- 
ject to convulſions; and it is not poſſible to ſuppoſe 
in theſe people a ſuperabundance of animal ſpirits. 


We know that all the muſcles, even in a relaxed ſtate, 


preſerve notwithſtanding a certain tenſion of their 
fibres, which, when they are cut, never fail to 
contract themſelves, and to enlarge the wound. 
When a muſcle becomes paralytick, it lengthens, 
and its antagoniſt then contracts the more; which 
ſhows that the repoſe of the muſcles depends on 


the equilibrium of ſtrength betwixt the different 


muſoles, and betwixt their different fibres. The 
powers thus balanced, deſtroy and renew them- 
ſelves at ev ery inſtant, without producing any mo- 


tion or ſenſible change. This natural tenſion of 


the muſcular fibres certainly depends on an equal 
and exact diſtribution of the fluids in the whole 
ſubſtance of the muſcles. This truth is demon- 
ſtrated in a diſſertation which I publiſhed in the 
third volume of the Acts of Sienna, which was in 
part reprinted ſome time after at Lugca, with ſeve- 
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ral confiderable additions, and which was after. 
wards inſerted in the firſt volume of my animal 
phyſicks. [Phyſique Animale.] 

But if theſe muſcles do not receive the ſame pro- 
portion of fluids, or if theſe fluids reach them, or 
are diſtributed amongſt them, with an unequal 
quickneſs and energy, the equilibrium of the mu- 
tual effort of the muſcles is immediately deſtroyed ; 
the ſtrongeſt of them contract; and hence ariſe 
the convulſions and violent agitations of the whole 
frame. This is the reaſon why thoſe who die of 
an hemorrhage, as well as thoſe who periſh by poi- 
ſon, are ſeized with convulſions : for it certainly is 
not probable that the loſs of blood and of ſtrength 
ſhould bear an equal proportion in every part, in 
every muſcle, and in every fibre, whilſt the circu- 
lation itſelf is unequal, and the muſcular irritabi- 
lity is deſtroyed gradually, and in a very irregular 
way according to time and circumſtances, 

But even though it might be concluded from the 
preſence of convulſions, that the matter which oc- 
caſions them is acrid and cauſtick, this would not 
determine it to be a ſalt; and becauſe ſalts prick, 
irritate, and corrode the nerves, can we ſay that 
they alone poſſeſs theſe properties? too few expe- 
riments have been made to warrant the maintaining 
this. 

The convulſions ſome of thoſe are ſeized with 
who have been bit by the viper, do not furniſh a 
certain argument to Explain the nature of the kind 


of jaundice that ſometimes attacks thoſe who die 
of 


ON POISONS. 84 


df this bite, or who ſicken with the diſeaſe of the 
venom. Some authours have aſcribed this jaundice 
to the contraction of the biliary pores at their ori- 
gin in the liver, by which all ſecretion of bile 
being interrupted, the blood becomes charged with 
this humour, and depofits the greater part of it in, 
the organs of the ſkin; 

Others have conceived, with greater appearance 
of truth, that theſe convulſions, and this violent 
irritation of the nerves, cauſe a conſtriction of the 


biliary ducts, ſo that the already ſeparated bile is 


carried into the blood, and ſpreads itſelf over the 
whole ſuperficies of the ſkin. Both theſe hypothe- 
ſes however are founded on a falſe principle, ſince 
anatomy teaches us that the nerves are not irri- 
table, and that the biliary ducts are not compoſed 
of muſcular fibres. The firſt of them is abſurd on 
another account, for if the bile 15 not primarily ſe- 
parated in the liver, ard afterwards returned into 
the blood, how can it ſhow its quality and colour ? 
I cannot conceive how very great naturaliſts haye 
brought themſelves to think that it is not neceſſary 
for it to be ſeparated in the liver, to enable the 
blood to take a yellow tinge, and to give this colour 
to the ſkin. 

It is not ſufficient that the blood contains all the 


ingredients of the bile, the fixed and volatile ſalts; 


the oil, and the water, to enable it to form bile. 
It is likewiſe neceſſary that the organs which cons 
cur to its generation, appropriate the matter of itz 


and regulate the proportions; ſo that the ſame 
G 2 | ſubſtances 
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ſubſtances which in the proper viſcus might have 
formed bile, can never acquire, when mixed in the 
blood with the other principles of that fluid, either 
its nature of properties. But when once it is ſe- 
parated, and thrown again into the maſs of blood, 
-it preſerves its ſeveral qualities in ſuch a way, that 
all the principles of the blood can no longer de- 
_ compoſe them, or break their combination. It 
may be compared to a drop of oil, which conſtant- 
ly preſerves its nature in the midſt of another fluid, 
although agitated and divided ad infinizum ; each 
ſeparate particle continues to be oil as before. Thus 
for example, the principles of maj (new wine) and 
of oil certainly exiſt in the vine and in the olive 
tree, but they only ſhow themſelves in the grape 
and olive. 

A more appoſite circumſtance ſtill, and one 
which ruins this hypotheſis, is the example of eu- 
nuchs. Phe partizans of it will agree, that it is 
in vain for theſe unfortunate people to preſerve in 
their blood, during their whole lives, the princi- 

ples that conſtitute the ſemen, fince it does not ma- 

nifeſt itſelf by any of its effects; they reſemble we- © 

men, and never have the ſmell that characteriaes 
the male. I will go further, and allowing that not 
only che principles of the bile are contained in the 
blood, but likewiſe the bile itſelf, it will not. yet 
tollow that it has the property of giving a yellow 
tinge to the ſkin. Animals have been known to 
have a ſcirrhous liver, or a very large abſceſs. in 
that vilcus, for a long time, without being jaun- 
_ diced, 
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le diced. Let us agree then, that if thoſe who are 
P attacked with the diſeaſe of the venom become ſo, 
8 the cauſe which produces this effect muſt have in- 
p tercepted the courſe of the bile after its ſeparation 
it in the liver, without its having done any previous 
* injury to that ſecretion. I am firmly perſuaded 
* that it does not thus pour itſelf into the maſs of 
1 humours, but becauſe its courſe is intercepted in 
, the ductus communis choledochus, before it diſ- 
N charges itſelf into the duodenum, The convul- 
ö ſions of the ſtomach and inteſtines that attack thoſe 
who have been bit by the viper, may very readily 
ö irritate and contract the duodenum, and ſo ſtop up 
ö this orifice. Neither muſt we be aſtoniſhed at ſee- 


ing the ſame jaundice make its appearance in thoſe 
who have taken other poiſons, fince they alſo have 
the ſame convulſions, with a painful drawing to- 
gether at the pit of the ſtomach, bilious and con- 
vulſive vomitings, a contraction about the navel, 
and other complaints in the abdomen. It may 
likewiſe happen in certain caſes, that the bile of 
thoſe that have been bit, may be ſo attenuated and 
exalted, that it may even penetrate through the 
ſubſtance of the liver, and immediately make its 
e- entrance into the torrent of the circulation, con- 
veying the jaundice to the whole ſurface of the 
body. It is thus that, in conſequence of its being 
exalted in certain diſeaſes, it paſſes through the 
thickeſt membranes, and depoſits itſelf abundantly 
on the colon, duodenum, meſentery, epiploon, and 
peritoneum, on which, as may be found by opening 

G 3 dead. 
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dead bodies, it beſtows its colour. It is well known 
that there are very few humours in the animal body 
that corrupt ſo, readily as the bile; and we ſhall 

. ſoon ſee that it is this principle of putrefaction 
particularly, which the venom of the viper con- 
veys into animals, | 

But to return to the opinions of authours, as to 
the immediate cauſe of the death of thoſe that 
are attacked by the diſeaſe of the venom. The 
celebrated De Buffon maintains, in his great work 
of Natural Hiſtory, that the activity of the venom 
of the viper, as well as of other active poiſons, 
depends on thoſe microſcopical animalcules, which 
are diſcovered in the infuſions of vegetable and ani- 
mal ſubſtances, and which he believes to be ſimple 
organical particles, I can certify that nothing like 
them exiſts, either in the venom of the viper, or 
in the other poiſons, whether of the animal, vegeta- 
ble, or mineral kingdoms, particularly. thoſe of 
the laſt.* I have rendered myſelf very certain of 
this, by experiments made with the greateſt care, 
and in which I employed the ſtrongeſt lens”. 

The authour of a book, entitled, On The Re- 
zroduction of Individuals, | De la Reproduction des In- 
dividus] or rather Monſieur de Buffon himſelf, aſ- 
ſerts, that the venom of the viper, as well as all 
other active and penctrating poiſons in animals and 
vegetables, can be nothing elſe than theſe organi- 
cal particles; and he ſays, that the ſalts Mead 
obſerved are preciſely the ſame particles carried 


to their higheſt degree of activity. He likewiſe 
believes 
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believes that the pus of wounds is filled with theſe 
moving corpuſcles : but all this is without founda- 
tion. I have ſhown that theſe pretended ſalts are 
not found in the venom of the viper, any more than 
the particles ſuppoſed to be in motion. I have 
likewiſe examined all kinds of wounds, whether of 
a good quality, gangrenous, or cancerous, and have 
never been able to find the leaſt veſtige of theſe 
particles; I could only diſcover a quantity of ſmall 
unequal corpuſcles, more or leſs round, and ſwim- 
ming in a tranſparent liquor, But what appeared 
ſtill ſtranger to me, and which is however inconteſ- 
tible, theſe microſcopical animalcules are not found 
even in wounds of living animals, that come of 
themſelves, whilſt they are always to be traced in 
animal and vegetable ſubſtances, put to putrify 3 in 
water, and expoſed to the air, 

This. illuſtrious French naturaliſt has been miſta« 
ken then in all he has written on the nature and 
action of the venom of the viper, and of other poi- 
ſons. The acids ſalts of Mead which have never 
exiſted in nature, and the neutral ſalts of the ſame 
authour, which are not real, have been meta- 
morpoſed by the fertile imagination of the elegant 
French writer, into what are ſtill more abſurd, or- 
ganical particles, endued with motion, 

It is falſe, that the corpuſcles which are ſeen 
with a microſcope in continual motion, in the infu- 
ſions. of animal and vegetable ſubſtances, are ſimple 
organical particles, fince they are real animals. It 
is falſer ſtill that theſe organical particles are ſeen 
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in the venom of the viper, and in other poiſons. 
No motion is obſerved in any poiſon whatever, and 
there is nothing that can give one the ſlighteſt ſuſ- 


| picion of the exiſtence of theſe particles there. It 


is beſides impoſſible that the ſalts of Mead can be 
the particles of Buffon, ſince theſe ſalts are merely 
imaginary. There is no greater truth in the ex- 
iſtence of theſe particles in the pus of wounds, 
ſince there is no motion in this ſubſtance. It is 
with regret that I ſce myſelf obliged to dwell on the 
errours of this writer, but his authority may eaſily 
miſlead thoſe who can only judge after others. How 
many are there who judge in this way ! we may in- 
clude in this nun. ber all thoſe who are not capable 
of immediately conſulting nature ; who prefer hy- 
potheſis to fact, and eloquence to truth: a ſevere 
and candid poſterity will, without doubt, be aſto- 
niſhed to find, that there have been philoſophers 
and naturaliſts in the eighteenth century, who, even 
in the moſt important particulars, have ventured to 


ſubſtitute conjecture to experiment, notwithſtand- 


ing that the latter would have been made with as 
much eaſe, as it would have been deciſive. 

Let indolent men,” obſerves Senac, (a} 
« ſeek an amuſement in deviſing the ſecret ſprings 
« of nature, as obſcure politicians divine and re- 
% pulate what paſſes in the cabinets of princes : it 
« is a philoſophical delirium that only hurts the 


(a) Fraite du Coeur, page 29. Preface. 
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ce mind. But where life is intereſted, if we are per- 
© mitted to form conjectures, it is for the purpoſe 
«© of ſubmitting them to the proof of experiment, 
e which ought to decide.“ 

In this uncertainty, ſeeing that the opinions of the 
greateſt philoſophers are ſubject to the greateſt dif- 
ficulties, I thought it expedient to have recourſe to 
my own obſervations. Neither of their ſyſtems is 
ſatisfactory, when we confider the quickneſs with 
which the venom of the viper kills animals. I could 
not comprehend how creatures with cold blood, 
ſuch as the frog, are ſo ſoon deſtroyed by this poi- 
ſon, whilſt they ſurvive for ſo long a time the loſs 
of the heart, inteſtines, and other viſcera, and even 
that of the brain and head. 

Doctor Mead, as we have already ſeen, aſſerted 
with the generality of philoſophers, in the firſt 


edition of his works, that poiſons, particularly 
| thoſe of the animal kingdom, act on the blood, 


and are carried by this fluid into the innermoſt parts. 
But having paid attention to the quickneſs with 


which the venom of the rattle-ſnake cauſes death, 


this illuſtrious naturaliſt has changed his opinion in 
his laſt work on the ſame ſubject, and has ſubſti- 
tuted the animal ſpirits to the blood. He maintains 
then, that the primary action of the venom of the 
viper and that of other animals, is on the nervous 
fluid, which, being depraved by it, produces in- 
flammation in the organs, and deſtroys the animal 
machine ; ſo that the difeaſe cauſed by theſe ve- 
noms, communicates itſelf to the whole body in 

no 
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no other way than by the medium of the animal ſpi- 
rits, which finally vitiate the blood, with which 
they unite themſelves. The falſity of this hypo- 
theſis of Mead will be demonſtrated by and by. 

Nothing is leſs known than the manner in which 
this poiſon acts and brings on death; if we reflect 
however on the effects of opium, its mode of action 
may inſtru& and enlighten us a little on that of the 
venom of the viper. That vegetable juice begins 
by rendering an animal weak and torpid, and ſoon 
kills it by deſtroying the irritability of the muſcu- 
lar fibres, as I have ſeveral times obſerved in ani- 
mals with cold blood, and as the famous Haller de- 
monſtrated a long time ago, even in thoſe that have 
the blood warm. The ſymptoms and accidents 
that follow the bite of the viper, do not differ eſ- 
fentially from thoſe I have juſt ſpoken of, and may 
at leaſt induce one to ſuſpect that the venom of that 
animal likewiſe kills by totally deſtroying the irri- 
tability of the fibres. 

I recolle& that being ſome years ago at Bolognia, 
and reflecting attentively on the action of mephi- 
tick vapours, whether natural or artificial, I could 
not bring myſelf to be ſatisfied with all that the 
different authours have written on their nature, 
and on the proximate cauſe of the ſudden death 
they cauſe to animals. Some will have it to be 
owing to the exceſſive elaſticity of the air, and 
others aſcribe it to the total loſs of this ſame elaſ- 
ticity : now theſe two hypotheſes are equally be- 
lied by facts, which prove on one hand, that the 
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changes the elaſticity of the air may undergo in 
mephitick vapours, is never ſufficient to kill ani- 
mals ſo ſuddenly; and on the other, that there are 
mephitick vapours in which the air abſolutely loſes 
part of its elaſticity. Others have conceived that 
this peſtilential vapour kills by irritating the nerves 
of the bronchiæ, and cauſes a criſpation and an uni- 
yerſal conſtriction in the lungs, to ſuch a degree as 
to cloſe the paſſage of air, and to prevent their di- 
lation. Laſtly, there are thoſe again who have 
conceived, that the vitriolick particles of the me- 
phitick vapours act with a repulſive force againſt | 
the particles of the animal fluids, ſo that the pul- 
monary veſicles, deprived of their animal ſpirits, 
fall into an abſolute ſtate of relaxation. It is how- 
ever very certain, that even thoſe animals which live 
a long time without reſpiring, and without there 
being any circulation in the lungs, ſuch as frogs, 
and other animals with cold blood, and the gene- 
rality of inſects, in which the circulation frequently 
remains for a long time intercepted, without endan- 
gering life in the leaſt ; that all theſe animals and 
inſects, I ſay, are very ſoon killed in mephitick 
vapours. Beſides, the nerves are neither ſuſceptible 
of contraction nor of irritability, and the pulmo- 
nary veſicles are not formed of muſcular fibres. It 
is likewiſe certain, that there are mephitick va- 
pours without ſulphur, ſmell, or taſte, and which 
do not contain either an acid or alkaline ſalt; and 
even though they ſhould contain any ſuch, we 
ſhould not comprehend the readier how they are 
capa- 
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capable of killing ſo ſuddenly, animals in which life 
is ſo tenacious, and which the knife, the fire, the 
very extraction of the heart, lungs, and all the 
other viſcera, and laſtly that of the brain, do not 
deſtroy without great difficulty. In conſequence of 
theſe conſiderations, I formed a determined reſo- 
Jution to make artificial mephitick vapours, and 
to examine the effects of them on living animals. 
I collected the vapours of ſulphur in a recipient, in 
which I placed a frog; it died almoſt inftantly, af- 


ter making a few leaps, and being violently agi- 


tated. I opened it, and found all its parts flaccid 
and relaxed. The heart ſtill moved, but feebly and 
with great difficulty, and in a ſhart time entirely loſt 
theſe little remains of action. I endeavoured inef- 
tectually to irritate, not only that, but likewiſe the 
other muſcles ; neither of them would contract. I 
forced a needle into the ſpinal marrow, and ſaw 
with ſurprize, that it no longer awakened the mo- 
tion of the limbs. The colour of the blood was 
changed to brown, but its globules ſtill preſerved 
their round and ſpherical ſhape. : 

I placed two other frogs beneath a glaſs rect- 
pient, into which I had introduced the vapour of a 


.  falution of iron filings in the nitrous acid. They 


died inſtantly. I opened them, and found the blood 
of a browniſh hue, and collected in the auricles, 
The heart was no longer in motion, and was inſen- 


fible to ſtimulations. The fleſh was throughout 


flaccid, and had likewiſe loſt all irritabitity. On 
pricking 
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pricking the crural nerves, the legs remained 
' motionleſs. 
During this period, the eelebrated Doctor Veratti 
likewiſe made experiments on artificial mephi- 
tick vapours. I aſſiſted at them myſelf, in com- 
pany wth other profeſſors, and they proved very 
conformable to mine. It reſults clearly from all 
theſe circumſtances, that mephitick vapours kill 
animals, by deſtroying the irritability of the 
whole muſcular ſyſtem? This is the immediate 
cauſe of their action, and the reaſon why theſe per- 
nicious exhalations kill animals as it were inſtan- 
taneouſly, | 

About the time when the firſt part of the preſent 
work appeared in Italian, (at Lucca in 1767) I 
found, as has been ſeen above, that artificial airs 
kill frogs by deſtroying the irritability of the 
heart; and the examination. of the effects that 
mephitick vapours produce on living animals, made 
me conclude, that they occaſion death by deſtroy- 
ing the irritability of the whole muſcular ſyſtem. 
But a celebrated Phyſician (Tiffot) ſeems not to 
be of this opinion in his excellent work on the 
nerves, He there expreſſes himſelf in this man- 
ner a), One of the greateſt modern naturaliſts 
thinks that factitious airs abſolutely deſtroy the 
* iritability of the heart, and that their effects are 
to be explained accordingly : but there is no 


ta) Traits des nerfs, &c. T. i. Seconde Partie, Article des 
Ettets des Poiſons, $ 218. en note. 
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_ *© conveyance by which their action can be carried 
* to the heart. Fixed air, which kills when reſpi- 
© red, being applied in the way of injection to the 
© muſcular fibres of the inteſtines, revives their 
ce action, awakens the principle of life, and reco- 
« yers fick perſons at the point of death. Applied 
© then to the muſcles themſelves, it excites their 
& jrritability, inſtead of deſtroying it.” 


This 1s not the place to ſpeak ip an expreſs way 


of the effects of artificial girs efi the living body. 
J purpoſe to do this in another work on reſpiration, 
which has been finiſhed for ſome time, and in 
which I ſhall relate the detail of the experiments I 
have made on this ſubject, and give my ſentiments 
on the cauſe of the death brought on in mephitick 
airs. However in the mean time I think myſelf 
under the neceſſity of obſerving, that the arguments 
of the learned Tiſſot have not hitherto been de- 
cifive; that the queſtion remains in its original 

ſtate ; and that it ſhould only be decided by having 
' recourſe to experiment, to which an authority of 
ſo great a weight as this philoſopher's, is but tov 
capable of preventing an application. 

The firſt difficulty Tiſſot oppoſes is, that we do 
not know the channel by which mephitick airs de- 
prive the heart of its irritability, ; 

But it muſt be acknowledged, that the ignorance 
of one truth does not exclude the knowledge of 
another ; and that we may know the effects with- 
out undetſtanding the cauſes, and ſtill leſs their 
manner of acting. All human ſcience is of this 
Nature, 
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nature. We know effects, of which we are entirely 
ignorant of the cauſes; and we know cauſes, of 
which the mode of action is abſolutely concealed. 

The queſtion then is reduced to this; to deter- 
mine by experiment, whether mephitick vapours 
deſtroy, or do not deſtroy, the irritability of the 
heart; and the difficulty propoſed above is of no 
weight, whether we know or not, the way in which 
this is brought about, provided the experiment be 
certain, and the illuſtrious writer oppoſe nothing 
which diſproves it. | 

do not beſides ſee how we can be certain that 
there are abſolutely no channels by which the 
action of theſe vapours may reach the heart. 

They deſtroy animals that are made to reſpire 
them. In theſe circumſtances there is an immediate 
communication betwixt the lungs and . theſe va- 
pours. Fluid ſubſtances are continually ſeparated 
from the lungs, and this viſcus may receive others, 
if they chance to act on it. There may be a real 
communication then betwixt theſe airs and the 
lungs, betwixt them and the ſubſtances that are ſe- 
parated from that viſcus. But the lungs are known 
to receive the blood from the heart, and to convey 
it thither again. I do not therefore ſee why the 
communication, or rather the action, of theſe airs 
on the heart ſhould be impoſſible. 

The other difficulty Tiſtot oppoſes is, that fixed 


air, which kills when reſpired, when immediately 


applied to the muſcular fibres of the inteſtines, re- 
vives their action, and cures diſeaſes ; whence he 
| deduces, 
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deduces, that when applied to the muſcles them. 
ſelves, it muſt neceſſarily excite irritability inſtead 
of deſtroying it, and conſequently cannot deprive 


the heart of its irritability, 


But, in the firſt place, nothing is more common 
is medicine, than to find ſubſtances which, when 


applied to one part of the animal machine, act as a 
remedy ; inſtead of which they occaſion diſeaſes, 
and even death, when applied to others. Several 


medicines, particularly in the claſs of poiſons, ope- 


rate preciſely in this way ; freſh examples of which 


will be given in the continuation of this work. 
Electricity occaſions death by depriving the 
heart and fleſhy fibres of their irritability, as 1 have 
proved in my work on Animal Phyficks (a); and 
this ſame electricity is notwithſtanding one of the 
ſtrongeſt ſtimulants to the muſcular fibres that are 
known. It reſtores life by exciting irritability, in 
the very animals in which it had an inſtant before 
deſtroyed it. Amongſt all the ſtimulants that can 
be employed to call the animals back to life, that 
the electrical ſhock has thrown into a ſtate of in+ 


ſenſibility, a proper application of gentle ſparks 


appears to me the moſt efficacious remedy. 

In the fecond place, the application of fixed air 
has a very different effect when introduced into the 
inteſtines, than wheh it is reſpired. In the fiſt 


(a) The firſt volume of this work, which I have already 
had occaiion to quote ſo often, was printed at Florence in 


1775, and is entitled Ricercſe Sopra la Fifca Ann ale, 
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caſe its action is immediate; in the ſecond, it ſeems 


to need the aſſiſtance of the blood, to convey its 
action to the heart. Whence it follows, that its 
effects may be very different in theſe two circum- 
ſtances. 

Theſe particulars vaturally led me to think, that 
the venom of the viper likewiſe kills animals by 
deſtroying their irritability. I procured fifty of 


the ſtrongeſt and largeſt frogs I could meet with. 


I Preferred theſe animals, becauſe they are livelier 
than others ; becauſe they die with greater difficulty ; 
becauſe they are more irritable ; and laſtly, becauſe 
their muſcles contract even ſev Fr days after they 
are dead.. | 

I had each of them bit by a viper, ſome in the 
thigh, others in the legs, back, head, &c. Some of 
them died in leſs than half an hour, others in an 
hour, and others again in twp, three, hours, or 
ſomewhat more. There were ſome again that were 
not affected, whilſt others that did not die, became 
neyertheleſs ſwelled, There were likewiſe others 


amongſt them that fell into a languifhing ſtate, 


their hind legs that had been bit continuing very 
weak, and even paralytick. In ſome of them I con- 
tented myſelf with introducing cautiouſly into a 
wound, made with a lancct at the very inſtant, a 
drop of venom. Theſe laſt lived longer than thoſe 
I had had bit ; neither of them however eſcaped. 


1 conſtantly took the precaution to prevent the ve- 


nom I introduced into the wound, being carried 


-out by the blood that flowed from it. Some af 
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theſe frogs ſwelled very much, others but little, 
and others not at all. The wounds of almoſt all 
of them were inflamed more or leſs, There wero 
ſome however that died very ſuddenly, without 
the ſmalleſt mark of inflammation. A ſhort time 
after theſe animals had either been bit, or wounded 
and venomed (a), the loſs of their mufcular force, as 
well as that of the motion of their extremities, was 
very evident, When they were ſet at liberty, they 
no longer leaped, but dragged their legs and bodies 
along with great difficulty, and could ſcarcely with- 
draw their thighs, when they were pricked with a 
needle, of the pain of which they ſeemed almoſt 
| inſenfible : by degrees they became mationleſs and 
paralytick in every part of the body, and after con- 
tinuing a very ſhort time in this ſtate, died. 

I now opened the abdomen, and ſtimulated the 
nerves that paſs through it in their way from the 
vertebræ ta the thighs. 1 employed the ſtrongeſt 
cortoſives, but could excite no motion nor tremulus 
tn the lower extremities. I pricked the muſcles 
with as little effect, and thruſt a long pin into the 
ſpinal marrow, without producing any motion or 
trembling either of the muſcles or limbs. In 
none of theſe parts, all of which had died at the 


(a) I thought I might be allowed this term, to expreſs in 
one word, that an animal, or any part of it, had received the 
: venom, or at leaſt that it had been applied to it. Envenomed 
would be the proper term, but cuſlom has given it a hgurtive 
ard moral ſipnification, which makes me afraid to apply it in 
its proper ſenſe. . In a work of ſcience, the uſe of a new word 
ſhould be permitted, to avoid tediouſneſs or ambiguity, 

| © fare 
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ſame time, was there the ſmalleſt veſtige of life. 
The nerves were no longer the inſtrument of mo- 
tion. The muſcles no longer contracted, and were 
no longer ſenſible to ſtimuli, The heart alone in 
ſome few of them continued to move languidly, 
and its auricles were ſwelled and blackened by the 
blood with which they were ſurcharged. This or- 
gan did not however ſeem to have ſuffered much 
from the activity of the venom. It continued its 
motion, notwithſtanding the entire death of the 
other parts, and renewed its vibrations on being 
ſtrongly ſtimulated with needles. This motion and 
theſe oſcillations were however but of ſhort dura- 
tion after the death of the animal. ; 

Perſons have been ſometimes met with, who hay- 
ing been bit by a viper, have remained paralytick 
in ſome particular part of the body during life, A 
ſhort time ago a woman in Tuſcany, who had been 
bit in the little finger by a viper, became after va- 
rious other complaints, paralytick, throughout the 
whole right fide of her body, and could never be 
cured. In a word, it is certain that all thoſe who 
have met with this accident, complain ſoon after- of 
an univerſal weakneſs. Their muſcles refuſe their 
office. They become dull and heavy, have no 
longer the free exerciſe cither of body or mind, 
and fall inſenſibly into a kind of lethargy : ſo | 
true it is, that this yenom induces a palſy of the 
muſcles, and. robs them af that active property, 
called by the moderns, animal irritability. In the 

continuation of this work, I ſhall ſhow what opi- 
| H 2 nion 
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nion ought to be held of that ſyſtem, and the 


changes I have made in it. 

Thus then it appears, that animals die of the 

bite of the viper, from their fibres loſing that irri- 

tability, which is the grand principle, both of vo- 
luntary and involuntary motions in the animal 
economy (a). 

From theſe experiments on frogs, it ſeems that 
the yenom of the polypus is very analogous to 
that of the viper, Scarcely has a polypus ſeized 
an earth- worm, when it periſhes, and has no longer 
any motion : theſe worms are known . however to 


be very tenacious of life, and to move a long time 


after they are cut in pieces. Let us ſay then, that 
the venom of the polypus (for it is one, fince it 
kills ſuddenly, and in a very ſmall doſe) attacks the 
animal irritability, and extinguiſhes life, preciſely as 
does that of the viper, 

'After having found that the venom of the viper 
occaſions death by deſtroying the irritability of the 
fibres, let us examine what are the changes that 
happen to the muſcles after -they are deprived of 
this property. It has been conſtantly obſerved, 
that the fleſh of animals loſes its motion and irrita- 
bility in proportion as it has been penctrated by a 
putreſactive principle. We have many examples 
to prove that the loſs of the former invariably ac- 
companies the firſt progreſs of the latter. Mephi- 


Ca) The Propoſition I advance here is a very general one; 
the different modifications it is capable of will be ſhown here- 
ziter, | 


tick 
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tick airs, which deſtroy irritability, likewiſe haſteh 
putrefaction, and the muſcles of the animals that 
are killed by them, become flaceid and livid. We 
likewiſe find that thoſe of the animals bit by the 
viper become putrid in twenty-four hours. In 
both caſes the very principles of the elementaty 


fibres are attacked, and the diſunion of theſe ac- 


cafions the loſs of their moſt innate natural pro- 
perties. This disjunction of parts, which the 
putrefaction of the muſcles invariably cauſes, muſt 
neceſſarily deprive the latter of their irritability 
and fitneſs for motion. | 

I am led to think that the venom of the viper 
produces a ſomewhat fimilar effect, and I found my 
opinion principally on the analogy of the other 
poiſons. Indeed we find that the fleſh of animals 


which has been cut with a knife dipped in the 
Juice of napel, inſtantly becomes more tender, 


and fitter for culinary purpoſes. Travellers in- 
form us that in both Indies, as well as in Africa, 
the inhabitants uſually hunt with poiſoned arrows; 
and that in the ſpace of fix minutes, or more or leſs 
according to the degree of the poiſon's activity, 


theſe arrows kill the largeſt animals, ſuch as lions, 


tigers, and even elephants: They likewiſe obſerve 
that the fleſh of theſe animals immediately ſoftens 


and becomes tender; an unequivocal proof that all 


theſe poiſons equally diſpoſe the fleſh to a ſpeedy 
putrefaction. I have myſelf obſerved the ſame 
thing, in frogs and other animals bit by the viper, 
Their fleſh ſoftens much ſooner than uſual, to ſuch 
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Aa degree as to cramble at the leaft touch; it ſe. 


* 


parates of itſelf From the bones, and corrupts and 
ſmells in a very ſhort time. 

If after theſe obſervations it is almoſt impoſ®ble 
to deny that the. venom of the viper deſtroys irri. 
tability by conveying a putrefactive principle into 


the fleſh of animals that have been. bit, and into 
their fluids, we muſt agree as to the inutility of 


having recourſe, at the example of mechanicians, 


ta cauſtick, ſtimulating, and inviſible ſalts, in ex- 


plaining the action of this venom. Very far from 
favouring this action, we know that ſalts are in ge- 
neral better calculated to ſuſpend and ſtop it; and 
I cannot conceive how naturaliſts, otherwiſe very 
enlightened men, have imagined and wrought them- 
ſelves into a belief, that the poiſons drawn from 
animals, and even thoſe from vegetables, owe all 
their activity to certain ſalts of this nature. Be- 
ſides, we ſcarcely find the ſmalleſt trace of ſalts in 


. the juices of ſome of theſe plants, even the moſt ve- 


nomous of them. Lhave examined ſeveral of them 
with the microſcope, and have not the ſmalleſt idea 
of having found any ſalts in them, except in the 
7oxicodendron, in which tree, as in other plants, we 


« only find a few ſhining globules, ſwimming in a 


more or leſs tranſparent fluid. What I am very 
certain of is, that there does not exiſt in the venom 
of the viper the ſmalleſt veſtige of thoſe formidable 
falts, that have been ſuppoſed capable of killing ani- 
mals the moment they are introduccd into the 
blood. Ay | | 
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ſt is the facility then with which, by the help of | 
theſe pretended falts, the action of poiſons is ex- 
plained, that has ſeduced theſe mechanick phyſieians. | 

| 


le They have conceived to themſelves ſpiculæ through- 

1. out, calculated to diſunite the animal fibres, and de- 

0 compoſe the humours. But what will they reply to 
to the example of opium? It kills by weakening, by I! 
f even deſtroying, the irritability of the fibres, If the il 
1 virulence of this vegetable juice reſides eſſe ntially 4 
1 in its gummy and reſinous part, will they likewiſe 1 
I ſuppoſe the exiſtence of ſalts there? Theſe hypo- 

* theſes have had their birth in a chymical labora- 

d tory, and are not the reſult of conſtant obſervations 

Y of the phenomena of nature. We muſt agree that 

, theſ&imiginary ſalts have been but too much abuſed. 

1 There are thoſe who have not heſitated to place 

! them every where, and who have even gone ſo far 


as to believe that they alone are capable of awaken- 
ing the ſenſes of taſte and ſmelling, whilſt nothing 
is leſs demonſtrated than the preſence of theſe ſalts 
in ſapid and odoriferous ſubſtances. Beſides, they 
do not conſider that ſalts are capable of altering their 
ſhape without loſing their natural taſte; how then 
can they likewiſe change their taſte whilſt they pre- 
| ſerve the ſame ſhape ? It is not therefore on a cer- 
| tain determinate ſhape that their action muſt be 
made to depend, as certain naturaliſts will have it, 
| who, when they ſet about explaining the ſenſations, 
ſce nothing throughout beſides edges and points; in 
an infinity of caſes this is not only ſuppoſed, but is 
likewiſe belied by experience. If there is only need 
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of awakening the ſenſations in ſome of our organs, 
why is there ſo great a neceſſity for theſe ſalts? Can- 
not this be brought about without their aſſiſtance ? 
Have not other particles of bodies likewiſe the pro- 
perties of contact and mechanical ſtimulus? Are 
light and air ſalts, becauſe they ſtrike the eye and 
the ear? A ſubſtance of any kind that acts on a 
nerve, may drag and relax the medullary ſubſtance, 
and may either compreſs or irritate it, independent 
of the cauſe that afterwards conveys the impreffion 

to the mind or brain. If all the external ſenſations 
are reduced to a change in an organ, other bodies 
may then operate as well as ſalts. A fluid may 
likewiſe relax the tender parts of à nerve laid bare, 
and may equally ſhrivel and dry them. There are 
ſpirits and oils that dry and harden the fleſh of 
animals, and irritate the nervous and muſcular ſyſ- 
tem, and notwithſtanding contain no falts. In the 
ſame way, poiſons may kill without ſuppoſing falts 
throughout, in the three kingdoms. May not an 
action of one body upon another exiſt without the 
aſſiſtance of wedges and points? Can any one ſay 
that ſalts are found every where where theſe figures 
are met with ? or that they pre-exiſted in all the ſub- 


ſtances whence chemiſtry at length ſucceeds in ex- 


tracting them? There is no more need of this, than 
to ſuppoſe that there are ſalts and points in camp 
and jail fevers, inthe fcurvy, and in a word, in all 


putrid diſeaſes, where the corruption of the ſolids 


and fluids is alike general. We muſt have recourſe 


to lo:nething very different from ſalts to explain the 
deſtruc- 
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deſtructive force of theſe hazardous diſeaſes which 
overturn and deſtroy the whole animal economy in 
ſo ſhort a ſpace of time. Their effects, and thoſe of 


many other diſeaſes analogous to them, as well as 


the ſymptoms that accompany them, are well cal- 
culated to lead one to believe that they convey a la- 
tent virus into the machine, which, like the venom 
of the viper, brings about the deſtruction and uni- 
verſal decompoſition of the ſolids and fluids., Indeed 


thele diſeaſes are invariably obſerved. to be attend- 


cd with convulſions, great faintneſs, a proſtration 


of ſtrength, drowſineſs, an exceſſive ſtench exhaling 


from the yet liwing body ; and laſtly, a ſpeedy pu- 
trefaction, which almoſt immediately follows death, 
The very ſudden failure of vital ſtrength in the 
whole muſcular ſyſtem, is a certain indication that 


the diſeaſe attacks the animal irritability, and the 
principle of motion in the fibres. It is only in this 
way that, without having recourſe to ſyſtems, and to 


free and arbitrary hypotheſes, we can comprehend 


and explain how it is that the ſeeds of death are 


capable of ſpreading themſelves in an inſtant over 
the whole auimal economy. 

I preſume that it will not be poſſible for the fu 
ture to entertain any doubt as ta the true proximate 
cauſe. of the death brought on ſo ſpeedily by the 
venoms of the viper and aſpick; and amongſt the 
three ſpecies of the latter, principally of that called 
nintipolenga zeilanica. This aſpick kills by occa- 
toning a ſudden drowſineſs and univerſal weakneſs, 


* by death, in the animal ſtruck by it. In 
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a word, it feetns that all the poiſons ſupplied by the 
animal kingdom, occaſion death by deſtroying the 


irritability of the muſcular fibres, and diſpoſing 


both ſolids and fluids to a ſudden corruption. The 


fame may be faid of thoſe vegetable ' poiſons, that 
are no ſooner introduced into the blood, than they 
are ſucceeded by death. 

But of all the poiſonous animals Hitherto known, 
the polypus ſeems to poſſeſs the moſt powerful and 
active venom. However irritable theſe creatures 
may be in other cafes, and difficult to kill, it ſuc- 
ceeds inſtantly in extinguiſhing the principles of 
motion and life in water worms. What is very ſin- 
gular, its mouth or lips have no ſooner touched this 
worm than it expires, ſo great are the force and en- 
ergy of the poiſon it conveys into it. No wound is 
however found in the dead animal. The polypus 
is neither provided with teeth, nor any other in- 
ſtrument calculated to pierce the ſkin, as I have 
aſſured myſelf by obſerving it with excellent mi- 
croſcopes. 

Let us likewiſe be very cautious 1 we believe, 
at the example of many naturaliſts, that life conſiſts 
in general in the circulation of the blood and mo- 
tion of the heart, and that it abſolutely ceaſes when 
this circulation is interrupted. The circulation is 
not general in animals; polypuſſes have not even 
a heart or other analogous viſcus, to bring about its 
operations. It is proved too, that ſeveral animals 
with cold blood live along time withovt heart, and 
without viſcera, as is ſeen in frogs, turtles, and ſe- 
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veral kinds of fiſh and worms, in which, although 


the circulation is undoubtedly then ſtopped, they 
continue notwithſtanding to live and. move, and are 


wrought on by their paſſions as uſual, appearing 


to be ſtill ſubject, to and ſenſible of, the wants of 


life. 
I have found many animals, inſets, and worms, 


in which there is certainly no kind of circulation in 
the veſſels ; there are others, in which it is only 
imperfectly carried on in ſome particular parts of 
the body, and not at all in the extremities. I pur- 
poſe to give all theſe particulars to the publick, in 
a work I have been ſome years buſy in getting rea- 
dy, entitled, Sur les Animaux Microſcopiques (on 
Microſcopical Animals). 

This errour has — itſelf amongſt phiſolo- 


| phers, by the help of a falſe analogy they have ſup- 


poſed betwixt animals with warm blood, and thoſe 
with cold; a very dangerous mode of reaſoning in 
phyſicks, and belied at every ſtep by obſervation 


and experiments, A function has been obſerved to 


be executed in a certain way in animals with warm 
blood, and it has been immediately concluded to 
be the ſame in all others. Thus are general laws 
made, and propoſitions on ſo extenfive a ſcale ad- 


vanced, merely becauſe nature has not been ſuffi- 


ciently conſulted. We have needed a Tremblei and a 
Bonnet to rid us of theſe general axioms, and of the 


idea of a neceſſary and common law in the genera- 


tion of all animals. 
I can- 
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I cannot forbear mentioning in this place the fins 
gularity of motion of a ſmall microſcopical animal, 
which Lewenhoeck has named rotifer (wheel-po- 
lypus). All the obſervers, even the moſt modern 
ones, that have ſucceeded him; have believed that 
this animal has real wheels (a); but to be certain 
of the contrary, it is only neceſſary to place it be- 
twixt two pieces of glaſs, and then obſerve it with 
an excellent microſcope. Tis a ſmall gelatinous 
worm; commonly found in the earth or ſand collect- 
ed by rain in the tops of houſes. ' I have likewiſe 
found it in other earths, as well as in waters that 
have been ſometime ſtagnant, and more frequently 
again in thoſe that have a very gentle eurrent, and 
are filled with conferva and other aquatick plants, 
This worm is divided towards its head into two 
pretty large trunks, which appear like two wheels 
or ſtars, from the number of ſmall, extremely ſharp, 
and ſhort, branches that are attached to their cir- 
cumference. They really appeared to Lewenhoeck 
to be wheels of a rare mechaniſm, and every one 
would judge the ſame, on ſeeing the creature put 


(a) Great care ſhould be taken not to confound what we 
imagine, with what is pointed out to us by obſervation. Indeed 
thete have been authours who, efther guided by analogy, or 
puzzled to explain fo ſingular a motion, have ventured to af= 
ſure us that theſe wheels are not real; they have luckily ſaid 


| the truth. It muſt however be agreed that we ought to obſerve, 


and not to divine, the phenomena of nature. Whoever gives 
himſelf up to reſearches of this kind, without the faithſul guide 
of obſervation, runs the greateſt riſk. of falling into errour. 


them 
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them in motion. But a more exact obſervation at 
length convinced me that they are not wheels, but 
compoſed of a quantity of ſmall moveable arms, 
formed like pointecꝶ cones, and planted all round the 
two trunks. It lets fall theſe moveable arms or 
rays ſucceſſively, and afterwards raiſes one after the 
other with ſo much celcrity, that the eye fancies 
they are turning round like the ſpokes. of a coach- 
wheel, or rather, like the branches of a wheeled 


fire work. It never moves theſe two wheels, except 
when it ſwims or wiſhes to eat, and theſe two ſtates. 
are invariably the ſhorteſt of its life, In ſwimming, 
it ſtrikes the water with theſe arms or branches with 
great celerity, reſts itſelf at different periods, and 
thus tranſports itſelf from one place to another. 
When it eats, it, on the contrary, fixes its tail in 
ſome ſubſtance, and afterwards turns its two wheels, 


giving ſuch a motion to the water, that it directs 


the courſe of it towards its head, ſo that it preſents 


to its mouth all the ſmall corpuſcles with which it 
is filled, The velocity of the motion of its arms or 
wheels is incredible; but what is ſtill more aſtoniſh- 
ing, is the motion of its heart. T his viſcus is ſeen 
very diſtinctly with a microſcope, and can never be 


confounded with any other part of the animal what- 


ever, It is abſolutely immoveable when the worm 
does not play its wheels ; but no ſooner are they 
in motion, than the heart moves too, and its action 
becomes ſtronger in proportion to the quickneſs 
with which the wheels are agitated, ſo that their 
motions are always in an exact proportion, I do 

not 
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not take upon me to deny, but that it ſometime; 
happens (although very rarely, and that at very 
long intervals) that the heart is in motion even 
whilſt the wheels are at reſt; and as the motion of 
the wheels is always at the diſpoſition of the ani- 
mal, ſo likewiſe is that of the heart. The heart 
then is a voluntary muſele, depending on the will 
of the animal; a circumſtance which is at the pre- 
ſent time unique, having never been obſerved in 
any other caſe. The wheel- polypus paſſes the 
greateſt part of its life then without any motion of 
its heart, and conſequently, without a circulation 
of blood, or of a fluid which receives motion 
from this muſcle. This does not, however, pre- 


vent it from moving during the other intervals, 


when it creeps and trains itſelf, as worms do, 
amongſt the bodies that ſurround it. 


An objection may be ſtarted here, that this organ 


of the wheel-polypus is not the heart of the ani- 
mal, but rather its ſtomach, ſince it is obſerved to 
move when the creature eats ; and that it is altoge- 
ther extraordinary to ſuppoſe, that the heart is a 
muſcle ſubmitted to the will, whilſt it is not ſo in 
any other animal. It muſt be confeſſed, that this 
is not impoſſible, but it is not, on that account, 


very probable; and even though it ſhould be true, 


it would be likewiſe true, that an organ ſuch as the 
nomach exiſts with a voluntary motion, which, 
any more than in the other caſe, is not obſerved in 
any other animal. Thus the difficulty I encounter 
is of no weight, fince it muſt always be agreed, 
| that 
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that a muſcular organ exiſts in this animal, which, 
in oppoſition to thoſe of all other animals, is ſubor- 
dinate to the will. This is preciſely what I wiſhed 
to prove by my obſervations, and my diſcovery, 
therefore, ſtill remains ſuch. It is likewiſe to be 
obſerved, that the rotifer puts this fingular organ 
in motion, even when it does not eat; that is to ſay, 
at a time when it can make no uſe of it, provided it 
be its ſtomach. This happens every time it ſwims, 
or wiſhes to paſs rapidly from one place to another: 
it has then occaſion to move its two wheels, and this 
organ moves in conſequence, Hence we ſee, that 
the animal does not move it to eat, but that the 
motion of it neceſſarily takes place when it plays 
its two wheels, whatever may be its motive for ſo 
doing. | ; 

But fince it is certain that the voluntary motions 
of the muſcles of animals with cold blood, do not 
depend more on the circulation of humours, than 
does the irritability of the fibres, which ſeems to 
be the ſource and principle of life and motion. in 
the animal, it follows that, in animals, life conſiſts [| 
in the action of their muſcles and parts; for the | 
moment. this motion ceaſes, the animal ceaſes like- q 
wiſe to live; and its body then, as to life, differs 
no longer from the ſtate of any foſſil or vegetable 
ſubſtance whatever; and all this aſſemblage of 
veſſels, ſo many different organs, and this aſtoniſh- 
ing ſtructure of its parts, are no longer of any uſe 
to the animal, and ſhould be regarded as if no part 
of them any more exiſted ; motion being once at 
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an end in the machine, ſenſation and life are ſo too. 
The animal will return to life as ſoon as its parts 
regain their former motion, inſtead of which, it 
dies for ever, when, as happens to man, its parts 
not only loſe their actual motion, but likewiſe the 
faculty of recovering it in the ſequel. Thus the 
microſcopical eels that are found dry and withered 
in ſmutty wheat, recover motion and life as ſoon as 
they are wetted with a little water, and again be- 
come lifeleſs and dry, whenever they are no longer 
moiſtencd: I have repeatedly aſſured myſelf of 
this with an extreme pleaſure. Thus, then, do 
they preſerve the power of reviving and reſuſci- 
tating effectually, by the fimple preſence of the 
water with which they are moiſtened, | 


The celebrated Bonguer, in his work on the 
ſhape of the earth, relates ro us, from the teſti- 


mony'of Father Gumillo a Jeſuit, and alſo of the In- 
dians of Peru, that a large venomous ſnake is found 
in thoſe countries; which being dead, and dried in 
the open &ir, or in the ſmoke of a chimney, has the 
property of coming again to life, on its being ex- 
poſed for ſome days to the fun, in a ſtagnant and 
| cortupted water. It were to be wiſhed, that ſuch 
a naturaliſt and philoſopher as Monfieur Bonguer, 
could have verified by his own proper obfervation, 
a fact ſo important in itſelf, and rendered ſtill more 
ſo by the fize of the animal. | 
I have dried the worm called feta chat, or, ac- 
cording to Linneus, gordius, ſeveral times in the 
open air, without leaving, it there too long: 
had 
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had loſt almoſt all its bulk and weight, and was 
become like a bruiſed and dry ſtraw: its ſkin had 
ſhrunk ſo as to leave no ſenſible cavity, and it had 
no longer any ſign of life or motion. I returned it 
into water, where, in leſs than half an hour, it re- 
covered its bulk and weight, and ſoon afterwards 
diſcovered unequivocal and permanent figns of life. 

The wheel-polypus I have ſpoken of above, 
likewiſe loſes, when dried, every kind of motion 
and life, and recovers both one and the other when 
again put int6 water. Laſtly, I left it, by way of 
experiment, in a very dry ſoil, and expoſed, during 
the ſummer, to the whole heat of the ſun, for the 
ſpace of two years and an half, I afterwards re- 
turned it again into water, where, at the end of two 
hours, it recovercd life and motion. I put one of 
them on a bit of glaſs, which I expoſed, during a 
whole ſummer, to the noon-day ſun: it there be- 
came ſo dry, that it was like a piece of hardened 
glue. A few drops of water did not, however, fail 
to reſtore its motion and life.—T have ſince found a 
number of other ſmall animals, either on the tops 
of houſes, in earths, or in water, which, in the ſame 
way, alternately loſe and recover the uſe of their 
organs, on being dried, and afterwards returned 
again into water. I purpoſe ſpeaking of theſe little 
prodigies in a work apart, to be entitled, On the 


Life and apparent Death of Animals /a). 


But it is not the ſame as to the loſs of irritability 
in the muſcles of the animals poiſoned by the viper. 


(a) De la vie et de la Mort apparente des Animaux. 
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Theſe remain flaccid, and their motion is loſt for 


ever. It appears very certain, that the venom of 


this animal differs but little from opium as to its 
effects; and that its mode of action on the fibres 
comes very near to that of this vegetable juice. 
Both of them excite violent convulſions and vomit- 
ings. Each of them conveys an univerſal debility 
into the organs. They render the muſcles paraly- 
tick, make the animal heavy, and finally bring on a 
ſpeedy death, by deſtroying the irritability of the 
fibres. The heart alone in both caſes ſtill preſerves 
its irritable quality for ſome time after the death of 
the other parts. It avails nothing here to animals 
with cold blood, that they are endued with an ob- 
ſtinate life, and are capable of preferving that, as 
well as motion, after they are cut in pieces. If ei- 
ther of theſe poiſons attacks the principle of their 
motions, and deſtroys the iriitability of their muſ- 
cles, they die ſpeedily, all motion is annihilated in 
them, and their parts will no longer give any ſign 
of lifes Their body, it is true, will preſerve its or- 
ganization ; but an organized body that has loſt its 
motion, is truly a body without life. 

It is evident, then, that neither of the numerous 
hypotheſes naturaliſts have invented, a great part 
of which I have taken care to relate, explain in a 
reaſonable way the death of the animals poiſoned by 
the viper; but that its venom kills in no other way, 
than by deſtroying the principle of motion, the 
only ſource of animal life, in the different parts. I 
am the more attached to the opinion that the venom 
of the viper acts in no other manner than by de- 

Kroying 
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groying the irritability of the muſcular fibres, from 


at having already ſhown, in a memorial printed in the 
” Acts of the Academy of Sienna, that the nervous 
7 fluid is by no means the true, the efficient cauſe, of 
y muſcular motion; and even though I ſhould be of 
vi another opinion, and ſhould regard the animal ſpi- 
y rits as the cauſe of irritability, and the true prin- 
1 ciple of all the motions in the animal economy, my 
b - diſcovery of the proximate cauſe of the death of 


' animals that have been bit by the viper, would loſs 
no part of its importance ; for whether it operates 
immediately on the neryous fluid, or on the muſcu- 
lar fibres, it is not leſs true that this venom kills by 
depriving the animal of all motion, and the muſcles 
of the power of contracting. 

Unleſs I am deceived, I have now, I think, hap- 
pily terminated the controverſies that have ſo long 
kept people at variance, on the mode of action of 
the venom of the viper. I believe I have explained 

how it is able, in ſo ſhort a time, to kill even the 
animals that are the moſt obſtinate in dying. When 
once this poiſon is introduced into the blood, it de- 
ſtroys the irritability of the muſcular fibres, the 
ſource and principle of all the motions, not only 
during the life of the animal, but alſo after its 
death I call every animal dead in which there are 
no longer any exteriour ſigns by which we can ſay 
that it lives ; and, in truth, it is only according to 
our ſenſes, and the information they give us, thar 
we can judge of the true death of animals ;-that is 
to ſay, of the preciſe inſtant when they ceaſe to 
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exiſt, and are no longer alive. Indeed, how can us 

conceive a living being, without the idea of ſome 
motion in its organs? We ſhould otherwiſe intro- 
"duce into phyſicks a ſenſeleſs pyrrhonitm, and caft 
trouble and uncertainty on the moſt certain and moſt 

received notions and ideas. A principle of corrup- 
tion penetrates into, and ſpreads itſelf in, the ſolids 
and fluids, retaxes and decompoſes the muſcular 

fibres, and cauſes them to loſe the power of con- 
tracting. It is to this general law of putrefaction, 

then, and to this univerſal principle of diſſolution 

and death, that the entire action of the venom of 
the viper on organical bodies is reduced; and to 

this we muſt confine ourſelves, ſince in effect what 

is called the ſcience of nature has its boutids, and 

ſince it is not permitted us to go beyond them. 

Whatever this ſcience may be, if it 1s true that a 

putrefaction exiſts in nature, and that it effects the 

deſtruction of all organized bodies, it is likewiſe 

certain that we are entirely ignorant of its mecha- 

niſm. Indeed when theſe bodies are ſubmitted to 

its action, who is capable of informing us what is 

its mode of working on them, with what power it 

operates, and laſtly, what changes and what reyolu- 
rions it cauſes them to go through ? The prodigi- 
' ous number of ſmall movements that are exerciſed 
on parts of an infinite minuteneſs, are too obſcure 
for us, and eſcape our ſenſes. It is, however, 
enough, to ſee that a general principle of putrefac- 
tion and deſtruction, which decompoſes organical 
bodies, and gives them up to death, reigns through- 
out 
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oft nature. To ſeek an acquaintance with nature, 
we have nothing more to do, than to aſſemble the 
effects or particular accidents of bodies, and to 
compare them with other more general effects, that 
are called principles, or laws, of nature. This alone is 
what the great Newton did, when he ſubmitted all 
the celeſtial motions to the general law of gravita- 
tion. Of what conſequence is it beſides to an aſtro- 
nomical obſerver, to know the cauſe of the reci- 
procal tendency of the bodies inoving in the ſky ? 
Such a knowledge would be rather an object of cu- 
riofity to man, than a real advantage to aſtronomy. 
Theſe were my ſentiments when I publiſhed this 
Firſt Part in Italian, thirteen years ago. I have at 


preſent made but very few changes and additions, 


becauſe the ſucceeding parts are, rigorouſly ſpeak- 
ing, merely a ſupplement, ſerving to correct what 1s 
previouſiy advanced; and becauſe order would then 
have obliged me to give conſequences, which could 
not eaſily have been comprehended, till after a ge- 
neral idea was formed of the ſubject, 

Deſtroyed irritability in the living machine was 
what I moſt conſtantly obſerved at that time. It is 
for this reaſon that I have reduced the action of the 
venom of the viper to this general principle, and 
have entirely excluded the nervous ſyſtem. 1 muſt 
confeſs, however, that the number of my experi- 
ments was then very limited, and that I had not va- 
ried them ſo much as I have fince done. I was 
Iikewiſe ignorant of the faculty of the poiſon Ticu 
nas; and alſo of the ſurprizing effects of the oil of 

| is Wh the 
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the Cherry Laurel, for the greater part unknown to 
other obſervers. 0 | 
I have likewiſe, in this Firſt Part, paſſed in a very 
curſory way over ſeveral other ſubjects, and have 
even given into a few ſuppoſitions, which I ſhall diſ- 
cuſs in my Microſcopical Obſervations (al. The prin- 
cipal objects of theſe obſervations will be, the figure 
and properties of the globules of blood ; the ani- 
mals that are capable of dying and returning to life, 
which will give me occaſion to enter into a com- 
plete hiſtory of the celebrated eels found in ſmutty 
wheat; and, laſtly, the cauſe of the death of animals 
ſurrounded by artificial and unrenewed airs, 


(«) Obſervations Microſcopiques, 


PART 
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CHAPTER I. 


On the Source of many Errours, 


from us the cauſe of a natural phenomenon z 
but errour, when it ſupplies the place of truth, ſtops 
the progreſs of ſcience, and ſubſtitutes dreams and 
chimeras to facts and nature, It is at all times a 
misfortune to be iguorant of a truth; but when we 
are ſenſible of our ignorance, we may ſtill hope to 


come at a knowledge of it. The book that of all 


others would be the moſt uſeful to mankind, is ſtill 
wanted, It is one which would at once determine 
what we really know, and what we do not know, 
although we have perſuaded ourſelves that we do, 
Our reaſonings would no longer have hypotheſis 
and errour for their baſis, and inſtead of fabricating 
ſyſtems, we ſhould endeavour to prepare materials. 
Nature would be more conſulted ; we ſhould reaſon 
leſs, and know more. 

There are errours and truths which concern man 


more eſſentially than others do. Theſe are, parti- 
14 cularly 


TRE ignorance of a truth in phyſicks may hide 
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cularly, thoſe which relate to the preferyation” of 
his ſpecies. 

Man is naturally ſubjet to certain diſeaſes 
whilſt others again are accidental to him. Medi. 
cine employs itſelf in each claſs, and in ſeeking 
the remedies, renders itſelf uſeful to ſocietys 
Thoſe who have diſtinguiſhed themſelves in this 
reſearch, cannot be ſufficiently praiſed. Poſterity 
will do juſtice to their labours, and immortality is 
ſecured to them. But, on the other hand, who does 
not ſce the miſchief that a remedy propoſed in very 
violent diſeaſes may be productive of, if, inſtead of 
being ſalutary, it is entirely uſeleſs, or even hurt- 
ful? To paſs flightly over ſo important a matter, 
would be expoſing mankind to the worſt of miſ- 


chiefs. The more certain we think ourſelves of 
the remedy, the more we deſpiſe the danger, and do 


guard againſt it. The diſeaſe attacks us, we ne- 
glect the affiftance of art, and frequently become 


rance of others. 


The perſ uaſion we are in that a diſcovery is made, 


ſearches a greater length, and we remain for ages 
in a pernicious errour, which the hope of reward, 
and the aſpiring to fame, would have reſcued us 
from. The hiſtory of human diſcoveries is filled 


theſe two great ſprings of human actions, intereſt 
and ambition. But when a perſuaſion of knowledge 


* 


13 
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not endeavour, ſo much as we ought to do, to 
the victims of our own eredulity, and of the igno- 


blunts the ſtimulus that would have puſhed our re- 


with examples of this. We owe every thing to 
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is entertained, all inveſtigation is laid aſide; and 
far from any further diſcoveries being made, the 
very hopes are loſt of knowing any thing more. 
Such was the deſtiny of Europe when in a ſtate of 
barbariſm and ignorance; and ſuch are ſtill the 
ideas of the ſavage. & 

It is now more than ten years ago that I pub- 
liſhed a work On the Venom of tbe Viper, in Ttalian. 


It is this work which forms the firſt part of the 


preſent treatiſe, I then in a manner engaged myſelf 
to the publick to give a ſecond part, in which I pro- 
poſed not only to ſpeak of the remedies againſt this 
venom, but likewiſe to treat of ſeyeral other inte- 
reſting points altogether new. I had neither time 


nor convenience to finiſh all the reſearches I had 


then in view. I was denrous of certain and evident 
conſequences, and it was neceflary to multiply ex- 
periments infinitely, and to vary them a thouſand 


ways. But the little ſucceſs I met with in ſeeking 


a ſure remedy againſt the bite of the viper, particu- 
larly occaſioned me to defer the publiſhing the Se- 
cond Part for ſo long a time. Not but that: tried 
a great number already known, and ſeveral others 
which either imagination or chance threw in my 
way; but they all appeared to me more or leſs ineffi- 
cacious, and I found none of them certain. It is na- 
tural to ſuppoſe, that, amongſt other remedies, I did 
not forget that moſt famous one of all, Eau de Luce; 
(which indeed is nothing more than the fluid vola- 


tile alkali, joined with a little oil of amber, that does 


not at all alter its qualities) I tried it, but the ſuc- 
cels 
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ceſs by no means anſwered my expectations, ſo that 
I at length abandoned it, as I had done all the reſt, 
A new work has lately awakened the attention of 


the publick on the advantages of the volatile alkali 
againſt the venom of the viper {a}. It is announced 
in this work, in a tone of aſſurance and perſuaſion, 
to be the true ſpecifick againſt this dangerous poiſon, 
as well as againſt almoſt all diſeaſes, however dread- 


ful. In reading this work, I apprehended that I 


had been miſtaken from beginning to end. Indeed 
when I refle&ted on the experiments I had made in 
Italy, I knew no longer what to believe, and was at 
times even led to think, that the vipers of France 
are either leſs venomous and deſtructive than thoſe 
of Italy, or that they are of a different kind; ſa 
true it is, that ſelf-love does not allow us to acknow- 
ledge our errours till the laſt moment! 

But what ſurpriſed me ſtill more, was to fee the 
errours of Redi, on the uſe of the bag that covers 
the canine teeth of the viper, which were refuted 
more than thirty years ago by Mead, again make 
their appearance in modern publications; to ſee 
likewiſe the errours of Mead on the-acidity of the 
venom of the viper, which he himſelf had abjured ; 
and, laſtly, to find thoſe of the ſame authour on the 


fa) This work is entitled; E tperiences propres a faire connoitre 


gue I Alkali volatil fluor eſt le remede le plus efficace contre les aſphy- 
xies. Paris, The Authour is Mr. Sage of the Academy of 


Sciences. l 


ſaline 
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ſaline nature of this venom, which have been refuted, 
in Italy for more than ten years (a). 

If on one hand I could not perſuade myſelf that I 
had been deceived on ſo many points and queſtions, 
which I had, however, examined without preju- 


dice, and with a wiſh to diſcriminate nicely ; on the 


other hand, it was impoſſible for me to conceive, 
how certain authours could advance ſo many mat- 
ters as facts, with ſo much aſſurance, and without 
having previouſly convinced themſelves by certain 
and repeated experiments. I could not compre- 


hend any more, why the authours of theſe new pubs 


lications had neglected to demonſtrate clearly the 
ſource of the errours into which the writers poſte- 
rior to Mead had fallen, who had flattered them- 
ſelves that they had ſhown with the ſtrongeſt evi- 


dence, both by obſervation and certain experiments, 
how Redi and Mead had each of them been led in- 


to errour. | 

As the publick are perſuaded, that in phyſicks, 
ſubjects are ſubmitted to experiment, and not to 
authority, theſe gentlemen ought to have expoſed 


(a) There is however, nothing aſtoniſhing in this, when we 
conſider the mode that is generally adopted by our modern wri- 
ters. More than two hundred authours may be named who 


have copied from each other on this ſubje&, and have given us 
groſs errours for demonſtrated fats, One might reaſonably ex- 
claim to them, Modern parrots, the copyiſts of other parrots, 
ceaſe to deceive us, and for once conſult nature. Had you em- 
ployed the time you have ſpent in copying each other, in making 
experiments, how many errours, and how much time, would you 
have ſpared to poſterity !” 


experiments 
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experiments to experiments, and obſervations to 
obſervations, and to have developed the errours into 
which we are fallen. But they have not made any 
ſuch attempt. They have ſubſtituted their autho- 
rity to experiment, and their name to obſervation, 
This method is altogether pernicious, and neceffa- 
rily tends to perpetuate errours amongſt men, and 
to render diſputes eternal. When we know that two 
obſervers do not agree on a fact, or on an experi- 
ment, to which of the two muſt we truſt, provided 
they are both of an equal merit? We remain in an 
_ abſolute uncertainty, and can only have acquired, 

on their peruſal, a reaſonable pyrrhoniſm. 

But 1s there no touch-ſtone to enable us to judge 
where the miſtake lies betwixt them, and of two 
contradicting experiments, to diſtinguiſh the true 
one from the falſe ? 

The difficulty of judging betwixt two authors, 
even in matters of ſimple fact, has been the occa- 
ſion of many errours and hypotheſes having laſted a 
long time, even after their falſehood has been demon- 
ſtrated; and many truths have been rejected, mere- 
ly becauſe experimenters have not been able to re- 
peat the experiments that proved them, in the ſame 
way in which they were firſt made. 

For my part, I think it the duty of the lateſt ob- 
ſerver, not only to repeat faithfully the anteriour ex- 
periments that contradict his, but likewiſe to give 
his own in ſuch a way, that they-cannot leave the 
ſhadow of a doubt in the mind of the reader. 
Without this proviſo, he will loſe the aim he pro- 
poſes 


nto 
My 


On. 


o N POISON S. 125 


poſed to himſelf in writing that of being believed: 
which he will not deſerve, although he may, by ac- 
cident, have ſaid the truth. 

There are three principal methods of avoiding 
this inconvenience, which perpetuates errours, and 
ſtill keeps us in a very dangerous ſcepticiſm. 

The firſt is, to multiply the experiments ex- 
ceedingly. It is almoſt impoſſible, in repeating 
them ſo many times, that ſortuitous caſes do not 
occur to vary them, and that the final reſult of ſo 
many of them is not certain and conſtant. 

The ſecond is, to vary them in a thouſand ways, 
changing the circumſtances as the nature and ſpecies 
of them may require, and giving them all the pre- 
eiſion and ſimplicity they are capable of. This 
method ſuppoſes much greater talents and genius 
in the obſerver than the firſt, and there are few of 
theſe, even amongſt the moſt ſkilful, who can boaſt 
of having invariably put it in practice. 


The third method is, not only to ſucceed in 


making experiments, decifive by their number, va- 


riety, and ſimplicity ; but likewiſe to attain to a 


diſcovery of the ſource of the errours that others 
have fallen into. 

It is a fault, then, in thoſe who write the laſt, 
not to enter into a very minute detail of their expe- 
riments, and to endeavour to demonſtrate their ſu- 
periority and exactneſs, in compariſon with thoſe of 
their predeceſſors. It, however, is particularly in- 
cumbent on them to trace the origin of errours, and 
to ſhow how the former obſervers have been de- 
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ceived, Without this, all their labour is a pute 
loſs, and they a are by no means worthy of Con: 
fidence. 

From all theſe conſiderations, I have deemed it 
3 to return to the ſubje& of the preſent 
work, and to treat it in as particular a way as my 
eircumſtances will allow me. The importance of 
the ſubject requires this of me, fince it regards a 
very dangerous and mortal diſeaſe, which impreſſes 
with fear thoſe who have the misfortune to be at⸗ 
tacked by it, and creates uneaſineſs in families. 
Perſuaded that a perfect knowledge of the ve- 
nom of the viper cannot be acquired unleſs by a 
ſearch into all its properties, which are, in a greater 


or leſs degree, unknown, I wiſhed that neither of 


them ſhould efcape me, without ſubmitting it to a 
rigorous, and, at the ſame time, impartial, inveſti- 


_ gation ; and that nothing which related to the ſub- 


ject ſhould be wanted, was defirous of examining 
afreſh the ſuppoſed acidity of this venom, and the 
ſalts of which ſome people will have it to be com- 
poſed. 

Any errour whatever that relates to this ſubjects 
may, in time, become dangerous in its tenden- 
cy. Authours, perſuaded by a miſtake of Mead, 
that they were acquainted with the true nature of 
the venom, have been ready to fabricate ſyſtems to 
explain the way in which it acts, and how and by 
what mechaniſm it is that it produces ſo ſpeedy a 
death. They have afterwards invented remedies 


that relate tor the ſuppoſed nature of this poiſon, 


and 
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and what is ſtill more ſtrange, have found them 
effcacious: They have ſhouted victory, both on 
occafion of the theory and the remedy, and have 


ſhown how the one ferved as a guide to the attain- 


ment of the other. In a word, they have pretended 
that all is done, and that nothing more remains to 
be known of the viper's venom; maintaining, that 
they are acquainted with its nature, its mode of ac- 
tion on the animal machine, and laſtly, with the re- 
medies capable of deſtroying its effects. But let 
us leave theſe authours with their ſectaries, to ap- 
plaud themſelves on knowing ſo many things, and 
on having divined nature. I believe, on the con- 
trary, that we as yet know nothing about it, and 
that this matter is altogether new. My experi- 
ments will ſhow this, in the courſe of the preſent 
work. 


A great part of theſe experiments required the 


affiſtance of ſeveral perſons, and I have reaſon to 
congratulate myſelf on this neceſſity, ſince, amongſt 
others, it procured me the preſence of two men of 


rare talents; Dr. Troja, Member of the Royal Aca- 


demy of Naples, author of ſeveral excellent tracts 
on animal phyficks, who happened to be at Paris at 

the time I made my experiments (a); and M. Jean 
Fabroni, of Florence, a fellow traveller, and attached 
to the cabinet of natural hiſtory of the Grand Duke 
of Tuſcany, a well inſtructed, and very promiſing 


(a) M. Troja viſited me almoſt every day, to obſerve my me- 


| thodof making experiments on various ſubjects in phyſicks. 
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young man {a}. —I name theſe gentlemen hed 


with the greater pleaſure; fince, in thus publickly 
teſtifying to them my gratitude and eſteem, I give 
my experiments a greater degree of authenticity, 
The firſt queſtion I now undertake to examine, 
and which has been the principal occafion of my en- 
quiries, is, whether the fuid volatile alkali is a cer- 
tain remedy againſt the bite of the viper; that is to 
ſay, whether it reſcues from death an animal that 
would otherwiſe have periſhed by it. This firſt re- 
ſearch is clearly very intereſting, and deſerves to 
be examined with all poſſible attention. I have 
multiplied my experiments on this firſt point, in a 
way that more than one of my readers will deem un- 
neceſſary. But I know of what weight the preju- 
dice for a favourite hypotheſis and the authority of 
a celebrated writer, are. Errour and truth ſeem to 
meet with the ſame difficulty and reſiſtance from 
mankind ; one in unrooting, the other in eftabliſh- 
ing, itſelf, * The Newtonian ſyſtem was combatted 
for a whole age before it was received, and it re- 


quired as long a time to abandon that of Deſcartes. 


What is very certain is, that ſo many errours have 
not been ſpread abroad, as to the nature of the ve- 
nom of the viper and its remedies, but becauſe too 
ſew obſervations have been made, and experiments 
too little diverſified. 


{a) M. Fabroni was likewiſe preſent at the expetiments I made 
in London and on my return into Tuſcany, and willingly 
charged himſelf with the deſigus of the plates in this work. 


Mead 


on POISONS: 129 


Mead himſelf was not exempt from this fault, as 
1 ſhall ſhow in examining the remedies he has pro- 
poſed againſt the bite of the viper. The uſe of the 
volatile alkali itſelf was only introduced in conſe- 
quence of a falſe theory on the nature of the venom, 
and was only ſupported with ſo much prejudice 
and obſtinacy, for want of the making of a ſufficient 
number of experiments. Tis on the ſame account 
that the diſputes on animal phyficks, which would 
have terminated at their birth if experiments had 
been much more multiplied than they were, till 
exiſt, But the art of experimenting is flow and 
painful, inſtead of which it coſts but little trouble 
to follow the authority of another. It is eaſier to 
reaſon than to make experiments; and this art, inva- 
tiably long and difficult, is not within the reach of 
every one. 

Other readers will find, that the number of my 
experiments, however great it may be in itſelf, is 
not ſufficient to decide all the queſtions I examine 
in this work, nor to terminate all the reſearches I 
make into the venom of the viper. I have nothing 
to oppoſe to theſe laſt; and, likewiſe, I do not take 
upon me to. ſay, that all the confequences I have 
deduced from my experiments are certain. Per- 
haps a number of experiments twice as great, 
would ſcarcely be ſufficient for this. Thoſe who 
are acquainted with the difficulties that are met 
with in experimenting on living animals, and who 
know how much the circumſtances betwixt one 


animal and another vary, (which rigorouſly ſpeak- 
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ing, are never the ſame) will agree with me on this 


« head. 


Let all that has been written on the irritability 
and ſenſibility of the animal fibres be examined, 
and the ſame inconveniences, the ſame difficulties, 
witl be diſcovered. It is true, that a very great 
number of experiments have been made in a few 
years, and that an infinite number of animals have 


 beeen ſacrificed to philoſophy, or publick utility; 


but much remains yet to be known, preciſely becauſe 
the number of experiments is not yet ſo conſidera- 
ble as it ought to be. 

I muſt likewiſe confeſs, that I have wanted both 
time and patience to do more. Nothing but the 
idea of publick utility can ſupport the horrour of 
ſeeing ſo many animals, ſenſible of” pain like our- 
ſelves, ſuffer under our hands; and to view them 
expoſed to a thouſand kinds of torments. I leave 
the purſuit of this -career to thoſe who are more 
courageous than myſelf, The road is open to ob- 
ſervers, and I ſhall rejoice to ſee them embrace 
with ardour, the fearch of truths that are advan- 
tageous to the human ſpecies. 


CHAPTER 


\ 
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"ECUAPTLER-. IK 


Whether the Volatile Alkali is a certain Remedy rt 
the Bite of the "_ 


4 


I DEEMED it neceſſary to examine this firſt queſ- 
tion in the moſt circumſtantial way, and therefore 
multiplied the experiments extremely, and diverſi- 
fied them very much. This is the only method 
that could lead to demonſtration, and J flatter my- 
ſelf that my readers will be freed from all doubt. 

The animals I had bit by vipers were of three dif- 
ferent kinds. I employed birds and quadrupeds 
with warm blood ; and frogs, which have the 
blood cold. 

Amongſt birds, I almoſt always employed ſpar- 
rows, pigeons, and fowls; amongſt quadrupeds, 
rabbits, gujnea-pigs, cats, and dogs. 

An animal may be bit by a ſingle viper, and by 


ſeveral. © It may be bit once or more; in a ſingle 


part, or in ſeveral. —All theſe caſes may make great 


variations in the diſeaſe and effects of the venom; 
it was therefore neceſſary to diſtinguiſh them from 
each other. 


K 2 Animals 
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Auimals bit by a ſingle Viper, and only once. 


 » The leg is the part of the animal I conſtantly 
had bit by the viper, in all the experiments con- 
tained in this chapter. By , I mean the muſcular 
part of the foot, that is betwixt the femur and 
tarſus. The facility of having animals bir in this 
part by the viper, made me give it the preference. 
There is likewiſe another advantage, the eaſe with 

which the remedies are in this caſe applied. 
In the experiments of this chapter, as well as 
thoſe of the following one, I employed no other 
. remedy againſt the bite of the viper than the fluid 
volatile alkali, to be found in every apothecary's 
ſhop. Some that I made uſe of, I made myſelf. 
Its compoſition has been long known, and is de- 
ſcribed in all the pharmacopeias. I employed it 
by having it ſwallowed, and by applying it to the 
part. When I wiſhed to treat the part bitten, I 
dapped it a long time with a piece of linen, well 
moiſtened with the volatile alkali, and laſtly, co- 
vered it with the ſame linen, to keep it wet the 
longer, That which was ſwallowed, as will be 
ſeen hereafter, was diluted with a quantity of 
water. On many occafions, I repeated it ſeveral 
times, and likewiſe made freſh applications of it ts 
the part. There are animals which live ſo ſhort a 
time after they have been bit, that I thought it ſu- 
perfluous to make repeated applications of the vo- 
latile 
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 Jatile alkali to the bite. When I ſay, fimply, that 


I treated the part bit, or that I treated the animal, 


it muſt be underſtood, that the volatile alkali was 


not given internally, but only applied to the part. 

I had a dozen ſparrows bit by as many vipers, a 
ſingle time each. I took them from the cage, one 
after the other, without any choice. The firſt that 
was bit was immediately treated ; the ſecond was 
not; the third was treated, and the fourth not; 
and ſo on as to the others, each having a thread 
tied to its foot, with knots, to diſtinguiſh them from 


each other, The feathers had been previouſly cut 


from the legs with ſcifſars, The animal was ſcarce- 
ly bit by the viper, when it was treated; ſo that there 
was an interval of not more than five or fix feconds 
betwixt the bite and the 1 ee of the volatile 


alkali » 


The ſparrow firſt bit, which was treated, at the 
end of two minutes could no longer ſupport itſelf 
on its feet, and died at the end of fifteen. 

The ſecond, not treated, began to reel after three 
minutes, and died at the end of the thirty-fifth. 

The third fell on its belly after fix minutes, and 
died at the end of thirty-eight. 

The fourth fell after four minutes, and died at 
the end of twenty. 

The fifth after, five minutes, and died at the end 
of twenty-ſeven. 


The fixth after ſeyen minutes, and died at the 


end of thirty. 
K 3 The 
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The ſeventh was ftiil living at the end of three 
hours, and did not appear to have at all ſuffered. 

The eighth fell after two minutes, _ died at 
the end of ſeven. 

The ninth fell after tas 9 and died at 
the end of eleven. 

The tenth fell after two minutes _ died at the 

end of fifteen. 

The eleventh fel] aer 2 minute an one-third, 
and died ai the end of two and an half. | 

The twelfth fell after fix minutes, and died at 
the end of thirty-two. 

The ſparrow that was bit the Gel as 1 
have juſt ſaid, was ſtill living at the end of three 
hours. I examined its leg, and found it perfectly 
in its natural ſtate, without lividneſs, without ſwel- 
ling, or any apparent wound. The legs of the 
other ſparrows were very much changed, even im- 
mediately after they had been bit; whence it was 
eaſy to conjecture, that either the ſparrow above 
alluded to had not been bit by the viper, or that 
this laſt was without venom. 

To diſcover which of theſe two hypotheſes was 
the true one, I had this ſparrow bit by the ſame 
viper, in the ſame leg. A little blood flowed from 
the wound, which I immediately treated. It fell 
after two minutes, and died at the end of four; a 
proof that the viper was provided with venom, but 
that the leg had not really been entered by the teeth. 
| I had, however, no ſuſpicion of this at firſt, as the 


eręature bit in the uſual way. 
[ wiſhed 
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Il I wiſhed to repeat the ſame experiment on twelve 


other ſparrows, with the ſame order and circum» 
ſtances. But I made the fix that were treated like- 
wiſe ſwallow a few drops of water, in which I had 
put a proportion of the volatile alkali, of about an 
hundredth part. 
The time of the death of theſe animals is ex- 
preſſed by the following numbers, repreſenting as 
many minutes elapſed after the bite; 10, 7, 8,9, 6, 
7, 3, 7» 15, 18, 5, 37. The fix firſt numbers ſhow 
the time the ſparrows lived, that were treated, with 
the volatile alkali, 

From the preceding experiments the following 
conſequences may be deduced ; 

I, That the vipers I employed were ſufficiently 
provided with venom to kill ſparrows. 
II. That the venom is ſcarcely introduced into 
the leg of the animal, when it ſwells in a ſenfible de- 
gree, changes its colour, and becomes ſomewhat 
livid, | 

III, That it is not ſufficient to enable the yenom 
to infinuate itſelf, that the viper ſeizes an animal be- 
twixt its teeth, and that it cloſes its mouth, and 


prefles with it. 
IV. That the fluid volatile alkali does not pre- 


ſerve the lives of the ſparrows bit by the viper. 

V. That the volatile alkali given internally to 
ſparrows, may even be hurtful to them. The ſpee- 
dier death of thoſe that ſwallowed it, may at leaſt 


lead one to W 1 
K 4 But 
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Zut the number of the experiments is not yet fuf. 

Acient to render the conſequences I have juſt de. 
duced certain; tis a mulciplicity of them alone 
that can effect this. 

I had twelve other ſparrows, equally lively, bit in 
the leg as above, each by a fingle viper, and only 
once. I treated only fix of them with the volatile 
alkali. They all died. In all of them the leg that 
was bit became livid, and ſwelled in a greater or leſs 
degree, in leſs than two minutes. 

The fix treated died in 3, 4, 6, 11, 30, 33, mi- 
nutes. The fix that were not treated in 4, 4, 7, 


11, 18, 35. 


To obtain ſtill more certain conſequences, I had 
twenty-four others bit. I treated twelve, and made 
them ſwallow the volatile alkali, All the twenty- 


four died. The following numbers ſhow the mi- 


nutes the twelve that were treated lived, 2, 4, _ 
5, 5, 7, 7: 10, 15, 15, 22; and theſe again indicate 
the minutes that thoſe ſurvived on which no reme- 
dies were fr ied, 4, 6, 6, 6, 7, 7, 9, 9, 9, 10, 15, 
20. 

It is a truth then, eſtabliſhed by experiments, that 
the fluid volatile alkali is altogether uſeleſs, whether 
it is ſimply applied to the part bit by the viper, or 


ſwallowed by the animal at the ſame time. We may 


even ſuſpect it to be hurtful, to ſparrows at leaſt. 
However evident it may appear, that the volatile 


alkali is not an efficacious remedy in this cafe to a 


ſmall animal like a ſparrow, it is not on that account 
demonſtrated, 


41 
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demonſtrated, that it may not be ſo to a much larger 
animal, and of a different ſpecies, 

The venom introduced into the bady of a larger 
animal, ſhould be confidered as diminiſhed in quan- 
tity. Its effects ſhould certainly not be fo violent; 
and indeed this is the caſe with all the poiſons that 
we know of. Whar is a remedy to a large animal, 
or one of a full ſize, may be a poiſon to a ſmaller 
animal, or to one ſtill young. 

We muſt therefore again have recourſe to experi- 
ment, and ſee the effect the bite of the viper has on 


other animals. 


Experiments on Pigeons. 


Thad a pigeon bit in the leg by a viper, and in- 


ſtantly treated the part. At the end of a minute it 


fell forward, and could no longer ſupport itſelf. In 
twenty ſeconds more it died. 


I had another pigeon like the firſt bit in the ſame | 


way, but did not treat it. At the end of two mi- 
nutes it fell forward, and in two minutes more it 
died. 

I had two other pigeons bit in the leg ; one was 
treated, and the other not. The firſt fell at the end 
of three minutes, and'died at the end of the twen- 
tieth. 'The other fell at the end of a fingle minute, 
and died likewiſe after the twentieth. 

Of two other pigeons bit in the leg, I treated only 
one. The one treated died at the end of forty hours, 
the other at the end of an hour, 

| I had 


| 
| 
| 
| 
| 
| 
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1 bad ſix other pigeons bit in the uſual way, 
Three were treated, and three not. Thoſe that were 
treated died at the end of 6, 22, 40, hours. The 
other three died at the end of 1, 2, 10, hours. 

I had two others bit in the leg in the uſual way; 
one I treated, the other I did not. The treated one 
died at the end of eight minutes; the other at the 
end of two hours, 

The intervals at which pigeons die that are bit by 
the viper are ſo different, that they ſcarcely allow a 
reaſonable conjecture. It ſeems, however, that 
two truths may already be deduced. One, that the 
volatile alkali does not preſerve from death the pi- 
geons bit by the viper. The other, that birds larger 
than ſparrows live longer in the ſame circumſtan- 
ces; or, if you will, that pigeons die much later 
than ſparrows, 

But experiments muſt be multiplied, and the 
circumſtances attending hone examined more at- 
tentively. 

I do not conceive very well how it was, that of 
two animals of the ſame kind, bit once in the ſame 


part, one died at the end of two minutes, and the 


other at the end of 40 hours. 

I likewiſe obſerved ſomething ſimilar to this in 
the ſparrows; and therefore determined at length to 
have a very large number of both kinds bit. I did 
not treat any of them; but, in return, I marked 
carefully all the circumſtances that attended the ex- 
periments. I ſhall not enter into a detail of them 


bere, on account of the very great number of them ; 
but 
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but think it ſufficient to deduce the following 
truths : 

I. That other circumſtances alike, the larger the 
viper, the more violent the diſeaſe, and the more 
ſpeedy the death, | 

II. That the diſeaſe increaſes likewiſe in viejeaes, 
in proportion as the viper is more enraged. 

III. That it likewiſe augments in proportion to 
the time the viper compreſſes the animal it has bir 
betwixt its teeth. 

IV. That the diſeaſe of the part bitten ſeems to 
be greater in proportion to the time the animal ſur- 


vives. 
V. That in — animals black and livid blood 


flows from the wound, as ſoon as it is made. 

VI. That in others, on the contrary, it flows red, 
and preſerves that colour. 

VII. That the animals from which the red blood 
flows, die later than thoſe from which it flows black 
and livid, | 

VIII. That the venom likewiſe, which preſerves 
its colour and its qualities, ſometimes flows out 
with the blood. In which caſe, the animal not on- 
ly ſurvives, or is much longer in dying, but ſome- 
times does not appear to have had any complaint. 

Theſe conſequences, the fruit of an infinite num- 
ber of experiments, diverſified in every poſſible way, 
and in which all the circumſtances that accompanied 
them were rigorouſly examined, form ſo many 


principles, which explain how it is that of two ani- 
| mals 
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mals bit in the ſame part, one dies ſuddenly, and 

the other ſurvives, or does not die till very late. 
There is likewiſe another reaſon, which I hays 

ſince diſcovered, and which may vary the effects, in 


animals that have been bit, very much. This i; 
owing to the viper itſelf. I have ſometimes, tho 
very rarely, found vipets that had no venom in ei. 
ther of the two velicles, and more frequently, that 
only had it in one. 

What led me at firſt to ſuſpect that the veſicles 
did not conſtantly contain venom, was obſery. 
ing it to be to no purpoſe that I had a pigeon bit 
repeatedly by a certain viper ; and that it- not on- 
ly did not die, but diſcovered no ſymptom of di. 
ſeaſe, notwithſtanding the canine teeth of the viper 
had pierced its fleſh through in ſeveral places. 

Having had occafion, in the courſe of theſe ex. 
periments, to cut of the heads of a great number of 
vipets, and to examine their venom, out of two 
hundred, perhaps, I found twe that were entirely 
deſtitute of venom, and five that, inſtead of jvenom, 
had a white and opake viſcous matter in the veſicles, 
In two of theſe laſt, I found this white matter to be 
perfectly innocent, But in the other three it till 
preſerved, partly at leaſt, its venomous quality, as 
I aſſured myſelf by introducing a ſmall quantity of 
it into the legs of pigeons, which had been bit ſu- 
perficially, and which died at the end of a few mi- 
nutes. 

It is 8 eſtabliſhed truth then, that vipers 
are ſometimes found without any venom, and that 

ſomewhat 
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ſomewhat more frequently a whitiſh humour is con- 
tained in their veſicles, which is not always veno- 
mous. But theſe caſes are invariably very rare, and 
only met with in examining a very great number of 
vipers; whence it follows that it is alſo true, that 
vipers have in general their veſicles filled with ve- 
nom, and that this humour occaſions diſeaſes, and 
even death, 

| obtained much more uniform conſequences, by 
introducing the venom into the body of the animal, 
inſtead of having it bit by the viper. This is the 
method I employed. I cut off the head of a viper 
with a pair of ſciſſars, and, after a quarter of an 
hour, opened the mouth, and with .another pair of 
ſeiſſars ſeparated the lower jaw. I then divided the 
upper part of the head in two with very ſtrong ſeiſ- 
fars; each part being furniſhed with the canine 


teeth, and with the veficle of venom. With a little 


courage and dexterity, which are acquired by cuſ- 
tom, it is eaſy to force the tooth of the viper, on 


which a compreſſion is made with the fore finger 


whilſt the veſicle is preſſed upon by the thumb, into 
the ſkin of an animal. A greater or leſs quantity 
of the venom may be introduced, by preſſing more 
or leſs on the veſicle; the wound may be made 
wherever one pleaſes ; and, laſtly, the venom may 
de kept from being rejected, by letting the tooth 
remain a long time in the wound, A great number 
of experiments made in this way, prove that ſparrows 
die betwixt five and eight minutes, and pigeons in 
betwixt eight and twelve. There are very few that 

die 
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die ſooner or later; whence it follows, that by pur. 
ſuing this method, the periods of their diſeaſe at- 
both ſhorter and more uniform. 

T had a dozen pigeons bit in the uſual way, one 
after another, by as many vipers, and treated them 
all with the volatile alkali. They all died. The 


numbers 4, 10, 16, 52, expreſs the time in minutes 


in which four of theſe pigeons died ; and the num. 
'bers 2, 4, 9, 15, 19, 22, 25, 36, expreſs the time, 
in hours, of the death of the others. | 

Theſe new experiments leave no doubt as to the 
inefficacy of the fluid volatile alkali againſt the ve- 
nom of the viper. 

To aſſure myſelf ſtill better of this, I had twenty- 
four other pigeons bit, each of them once in the leg, 
by a viper. .I treated them all, but only twenty- 
two died. The time of their death is expreſſed in 
minutes, by the numbers 4, 4, 6, 6, 7, 8, 8, 10, 12, 
14, 14, 20, 50, 50, 56; and 1 in hours, BY i, I, 3 
4, 7, 10, 18, 26, 30. 

Two of theſe pigeons, bit in the ſame way as the 
others, appeared not to have ſuffered at all, walking 
about the chamber as before the operation. At the 
end of two hours, being deſirous of examining the 
ſtate of their legs, I could find no fign of diſeaſe. 
They were neither ſwelled nor livid. I could only 
find in one of them a ſmall hole, and a ſmall red 
ſpot of blood, at the part where the tooth had pene- 
trated, Since there was not the ſmalleſt mark of 
diſeaſe, it was eaſy to perceive that the venom had 


not introduced itſelf ; or, if it had, that it had been 
2 | thrown 
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thrown out again, ſo as not to occaſion any com- 
plaint to the animal. After ten other hours, I had 
both pigeons bit once m the ſame leg by two vipers 
that had already been employed in the ſame way. 
At the end of three minutes there were figns of di- 
ſeaſe : one died at the end of an hour, the other at 
the end of two. 

Not content with theſe experiments, I had twelve 
other pigeons bit inthe uſual way. Itreated them im- 
mediately, and made them ſwallow the volatile alkali. 
They all twelve died, at the end of 4, 4, 7, 10, 10, 
10, 15, 18, 20, minutes ; and of 2, 3, 3, hours. 

Whilſt it is certain, on one hand, that the volatile 
alkali is of no effect in recovering pigeons bit by the 
viper; on the other hand it remains undecided whe- 
ther it is in this caſe hurtful or not. 

The periods at which theſe animals die are ſo va- 


- rious, that it is not poſſible to deduce any certain 


conſequences from them, 


Experiments on Fowls. 


It is not ſufficient to have demonſtrated the inuti- 
lity of the fluid volatile alkali adminiſtered to pi- 
geons, to allow us to conclude that it is uſeleſs to 
larger animals, that are more difficult to kill. The 


volatile alkali may have time to a& againſt the ve- 


nom of the viper, when the diſeaſe is not ſo violent, 
and the animal flower in dying. 

There are certain remedies which, although effi- 
| | cacious, 


144 - 1 on TAN A 


cacious, require a certain time to act; and, indeed, 
almoſt all are of this deſcription. 

I had a fowl bit once in the leg by a viper, and 
immediately treated it; at the end of fix hours 
the fowl died. I afterwards had another bit once by 
a viper, and did not treat it. This one died in 

eight hours. 
I had two other fowls bit once in the leg as uſual, 
One was treated; the other not. The firſt died in 
four hours; the other in ten. 

I had fix other fowls bit as above, eaeh once in 
the leg by a diſtin& viper. The three firſt were 
treated with the volatile alkali, and died ; one in 
ſix hours, another in eight, and the third in nine. 
The three others were not treated, and died in 7, 9, 
20, bours. 

Although the 5 of the experiments biekier 
to made on fowls, is not yet ſufficient to allow cer- 
tain conſequences to be drawn, it however appears, 
that the following very probable ones may already 
be ſtated, | 
I. That it is very poſſible for fowls bit onee in 
the leg by a viper, to die. 

II. That they in general die much later than pi- 

« geons; and than ſparrows, which die again with 

much greater facility than pigeons: 

III. That birds reſiſt death in * to their 

ſize. 
TV. That the volatile atkali is not only of no uſe 

in euring fowls bit by the viper, but that it is pro- 


bably eyen hurtful to them. | 
f But 
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But experiments muſt be multiplied much more, 
to ſee if the conſequences juſt deduced are well or 
badly founded. 

I had therefore fix fowls bit 25 by ſix vi- 
pers, each once in the leg. I treated them all fix, 
and made a freſh application of the volatile alkali to 
the part bitten, every two hours. Two of the fowls 
died in the ſpace of four hours, one in five, two in 
fix, and one in ten. A moment after, I had 
fix other fowls bit by as many vipers, each once in 
the leg, and did not treat either of them. Two died 
in two hours, two in ten, and two in twelve. 

Twelve other fowls were bit by as many vipers, 
each once in the leg. I treated fix, and made them 
ſwallow the volatile alkali. The other fix were left 
to themſelves. Of the fix treated, five died ; the 
fixth had ſcarcely: any ſymptom of complaint. Its 
leg neither ſwelled, nor became at all hvid. There 
was fimply a hole in the ſkin, which was red and a 
good deal inflamed. The five I have juſt mention- 
ed died in 3, 4, 6, 7, 10, hours. The other fix died 
in 6, 10, 17, 22, 36, 36, hours. 

Had the experiments I have related ſo far been 


more numerous, the abſolute inutility of the fluid 


volatile alkali againſt the bire of the viper would 
hot only have been demonſtrated, but we might 
even have doubted its ar at leaſt to this Pe” 
cies of animals. 

The treated fot that aid not de proves nothing 
in favour of the volatile alkali, as will be ſeen in 
the continuation of this work. It is one of the 
Vor. I. 2 caſes 
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caſes I remarked above, in ſpeaking of the pigeons 
and ſparrows, in which the venom was not commu- 
nicated to the part bit, although the canine tooth 
had left ſome opening in it, either owing to the 
viper not having any venom, or to the rejection of 
it. Nothing is found in either of theſe caſes to 
favour the volatile alkali. 

Having aſſured myſelf of the inutility of this re- 
medy to the three ſpecies of birds I have ſubmitted 
to the experiment, I think it time to make the ſame 
trials on quadrupeds. : 


Experiments on Guineapigs. 


I had a large guineapig bit once in the leg by a 
viper, and immediately treated it. In a little time 
the leg ſwelled, and became livid. At the end of 
ſixteen hours a wound of an inch in breadth form- 


ed itſelf at the part that had been bit and treated, 


In twenty hours the ſkin in this part was entirely 


eaten away. The wound continued open for more 
than twenty days, during which time the animal 
moved its leg with difficulty ; the foot was greatly 
contracted, and the muſcles very much diſeaſed. 
The animal recovered however, but its leg ſtill re- 
mained in a degree contracted, and it could never 

recover the perfect uſe of it. 
Another guineapig, almoſt as large as the former, 
was, in the ſame way, bit once by a viper in the 
| leg, 


. —_ — 


ſe 
tl 
h 
t] 


ON POISONS 147 


leg, which was not treated. The animal died at 
the end of two hours, : | 
I had four others, of ſcarcely a third the fize of 

two preceding ones, bit in the above way, I 
treated each of them, and made them ſwallow the 
volatile alkali. They all died, one in two hours, 
another in three, the third in fix, and the fourth 
not till the twentieth hour had elapſed. | 

That I might have a comparative experiment, I 
had four other guineapigs, entirely like the prece- 
ding ones, bit, and did not treat either of them. 
They all four died, one at the end of ſeven hours, 
another at the end of ten, the third at the end of 
thirty, and the fourth at the end of thirty-one. 

From theſe experiments we may, I think, al- 
ready draw the following inferences, which if not 
certain, are at leaſt very probable. 

I. That the bite of the viper is capable of kil- 
ling even the largeſt guineapigs. 

II. That the ſmaller animals die ſooner than the 
larger ones of the ſame ſpecies. 

III. That the volatile alkali is not a certain re- 
medy againſt the bite of the viper. | 

It may be objected, that the firſt guineapig bit 
and treated, at length recovered, and that all which 
were not treated died. This is true, but proves 
nothing, fince, as has been ſeen above, there are 
ſeveral circumſtances that may render the bite of 
the viper innocent; and, on the other hand, we 
have ſeen that the other four guineapigs died, al- 
though they were treated. Now if we confider 

bbs that 
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that the four treated died in a much ſmaller ſ Pace 
of time than the five that were not treated, we 
may fuſpe& that the volatile alkali was more than 
uſeleſs, that it was hurtful. 

To remove all doubt, I had twelve other guines. 
pigs bit, all alike in fize, and fimilar to the eight 
preceding ones. Six were treated, and fix not. 

The firſt I had bit was the fame I have ſpoken of 
a little above, and which, far from dying of the 
bite, had not even the diſeaſe of the venom. Al. 
though treated, it died at the end of thirty hours, 
The five others that were likewiſe treated, had all of 
. them the diſeaſe of the venom, but only three died; 
two in leſs than twenty hours, the other at the 
end of twenty-ſeven. The two that ſurvived had 
each of them a large wound in the leg that had 
been bit, and this remained open for more than 
ten days, | 

Of the ſix that were not treated two only died, in 


lefs than fixteen hours. Three others had deep 
wounds, which remained open for ſeven days, and 


then healed. The fixth had not the ſmalleſt ſymp- 
tom of diſeaſe, and I could not diſcover in its leg 
any mark of the viper's tooth having penetrated. 

The caſes ſo far related, ſeem to leave no doubt 
as to the inutility of the volatile alkali, when tried 
likewiſe on theſe animals; and they do not remove 
the ſuſpicion, that it may obi be even hurtful 
to them. | 

We likewiſe ſee that the ſmaller and younger 


guineapigs die ſooner than the larger ones. 
2 I had 
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T had a dozen very ſmall ones bit, each ſcarcely 
weighing five ounces. Six were treated, and fix 
not. Thoſe that were treated died in 30, 40, 50, 
minutes, and 1, 2, 3, hours. Thoſe that were not 
treated in 57 minutes, and 2, 3, 4, 4, 4, hours. 

I afterwards had fix guineapigs bit, three of 
the largeſt of which were treated ; the other three 
were not. Of thoſe that were treated only one 
died, and only one again of thoſe that were not 
treated. All of them, however, were yery much 
diſeaſed, and thoſe that were treated were the laſt 
to r recover, 


Experiments on Rabbits. 


It remained for me to make the ſame experi- 
ments on rabbits, in ramen of the plan I had 
propoſed to myſelf. 

With this view, I had a bs rabbit bit by-a a 
viper once in the leg, which T immediately treated. 
with the volatile alkali, making the animal ſwallow 
the ſame diluted with water. At the end of an 
hour I repeated the application and the internal re- 
medy. The rabbit died at the end of three hours, 
with very ſlight marks of diſeaſe in its leg. 

[ had another, perfectly like the former, bit in 
the ſame way once in the leg by a viper, and at the 
ſame time. It had ſlight ſymptoms of the diſeaſe 
of the venom, and the leg became ſomewhat ſwel- 
led. At the end of thirty hours a wound two lines 
in breadth, and yery deep, appeared on the ſkin at 
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the part where it had been bit. After five da: 
more the animal was perfectly recovered. 

The reſult of two experiments alone can be in ng 
way certain, I therefore had recourſe to my uſuy 
method. 

I had a dozen rabbits of a middle fire bit ba 
many vipers, each once in the leg, Six were treated, 
and fix not. Only two died of thoſe that were 
treated, and three of thoſe that were not. TwWo of 
the four treated ones that did not die ſcarcely had 
any complaint. Their legs were but little ſwelled, 
and were not livid. The other two were very much 
diſeaſed, and had large wounds that were four days 
in healing, Of the two that died, one lived two 
hours, the other five. The ſix that were not treated 
were all of them very much diſeaſed, and had 
large wounds in their legs, which ſwelled violently, 
and became very livid. The three that died lived 
14, 22, 47, hours; the others did not recover til 
the end of the ſeventh day, 

It is a conſtant obſervation, that when the ani- 
mal bit by the viper dies very ſoon, the bitten pat 
is proportionably leſs changed, leſs ſwelled, and 
leſs livid. The change which takes place at the 
part where the poiſon has entered, I call the ex- 
ternal diſeaſe, to. diſtinguiſh it from the other, 
which is infinitely more violent and dangerous, 
and which kills the animal in a more direct way. 
I ſhall ſpeak more fully of this laſt in the fourth 
chapter of this ſecond part, in which I ſhall endea- 
your to account for this particular, 
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The few experiments hitherto made on rabbits 
may already make us ſuſpect the little efficacy of 
the volatile alkali, which we may be even tempted 
to believe hurtful. It is certain in the interim, 
that middle-fized rabbits Cy refiſt' the ve» 
nom of the viper . 

l wiſhed to try the effects of this on 0 PRA 
ohes, and for this purpoſe had a dozen bit in the 
uſual way. I treated ſix, and did not treat the 
others. All the twelve died; the treated at the end 
of 2, 3, 4, 6, 8, 9, hours; and the _ at the end 
of 3, 5, 7» 9, 1218 

I repeated theſe experiments on mats 12 5 
ſmall rabbits, exactly like the foregoing ones. 
treated ſix, and made them ſwallow the volatile * 
kali every hour. The others I did not treat. They 
all died; thoſe that were not treated, at the end of 
1,1, 2, 2, 5, 17, hours; the others — 1 
1, 3, 3, 10, 16, 16, hours. ö 

Theſe new experiments already —— very clear - 
ly the little efficaey of the volatile alkali againft the 
bite of the viper, when tried on rabbits ; they even 
lead me to ſuſpect it to be rather hurtful than 
otherwiſe. 

We likewiſe ſee that ſmall rabbits die from the 
bite of the viper, whether they are treated or not; 
but that the larger; ones frequently ſurvive its 
effects. N 


Iz conſequence of this, I had fix of theſe animals, 


very large ones, bit each by a viper once in the 


leg. Three were treated, and ſwallowed the vola- 
9 ny 4 tile 
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tile alkali, Two of theſe died at the end of twenty 
hours; the third was very much diſeaſed, and had 
a large wound, which remained open for twenty- 
three days. Of thoſe that were not treated, one 
died at the end of thirty-four hours ; the other two 
had the diſeaſe of the venom, but recovered in leſs 
than ten days.” f 

I repeated this experiment in the ſame way on fix 
other large rabbits. Of the three that were treated, 
one died; and one likewiſe died of the three that 
were not treated. The other two of theſe laſt re- 
covered in ten days; and the two treated ones that 
ſurvived, not till the end of eighteen. ' 

I. think there can be no longer any doubt of the 
inefficacy of the volatile alkali to theſe animals ; on 
the other hand, inſtead of diminiſhing it, it ſeems to 
ſtrengthen and reinforce the diſeaſe. 

It remains to try the effects of the bite of the 
viper on cats and dogs. The number of my expe- 
riments on the animals of theſe two ſpecies is much 
ſmaller than that of thoſe on the others. The diffi- 
culty of procuring them, the danger one runs in ope- 
rating on them, and, ſtill more, the inconvenience of 
keeping them during the long continuance of the 
diſeaſe, and the unpleaſantneſs of ſeeing them ſuffer, 
have occaſioned me to do leſs in this inſtance than 
the ſubject may perhaps appr to have required, 
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4 Experiments on Cats. 


1 had two very ſmall kittens bit in the uſual way, 
each once in the leg. One was treated, the other 
not. The laſt died at the end of fixteen hours. 
The treated one was exceedingly ill, and had a 
wound which remained open for five days, in its 
foot. It lived, however. | 

Three very ſmall kittens were brought to me, 
ſtill younger than the foregoing ones. I had them 
bit, as uſual, in the leg. I treated one, and made it 
ſwallow the volatile alkali. I did nothing to either 


of the other two. They all three died in leſs than 


fix hours, 

. Theſe experiments are neither ſufficiently uni- 
form, nor enough in number, to admit the drawing 
of certain conſequences from them. We ſee that, in 
general, the ſmaller animals of the ſame ſpecies, 
ſuch as cats, for inſtance, die much readier than the- 
larger ones ; and likewiſe that thoſe die which have 
been treated, and have ſwallowed the volatile alkali. 

I had two other kittens bit, larger than thoſe I em- 
ployed before. Each of them was, as uſual, bit 
once by a viper. One was treated, the other was 
not. Neither of them gither died, nor was very ill. 
They had no wound ; and both of them at the end 
of twenty-four hours ate very heartily. The leg, 
however, in each, was not yet very ſupple in its 
motions. I did not make the one I treated ſwal- 


low the volatile alkali, on account of the difficulty 
| one 


154 r ON T AN A 


one meets with in attempting this, when theſe 
creatures are pretty large. They become extreme. 
Iy furious, and are very difficult to manage, at leaſt 
without riſk. 

I had two other kittens of the fame ſize of the 
preceding ones bit, and treated neither of them, 
They were each of them bit once in the leg. They 
both recovered, and had no perceptible wound, 
It was twenty hours indeed before they had any uſe 
of the leg that had been bit; however, they ſeem- 
ed perfectly recovered at the end of the third day, 

Two large grown cats were, in the. ſame way, bit 

in the leg. Neither of them was treated, and nei- 
ther died. At the end of fixteen hours they fed a 
little, and could already uſe their legs, although not 
very well., At the end of thirty hours they appear- 
ed to be perfectly recovered. 
Scarcely has a cat been bit in the leg by a viper, 
when it can no longer make any uſe of the part. 
It lies down, and continues longer in this poſture 
in proportion to the violence' of the diſeaſe. It 
neither eats nor drinks. till the ſymptoms abate, 
and when that happens, recovers to a certainty, 


Experiments on Dogs. 


We are now to try the effects of the volatile al- 
kali, which has been of no utility to the cats, on 
dogs that have been bit by the viper. The dog has 
a great affinity to man himſelf, and is, of all ani- 


mals, the one the moſt ſuſceptible of the paſſions. 
ö It 


It is certainly much more ſo than the cat and the 
other animals, that have been bit in. the courſe of 


" theſe experiments. Dogs are to be met with of 


every fize, even ſo large as not to differ much, in 
that reſpect, from an adult perſon. 

The effects of the bite of the viper on dogs, may 
be of great uſe in judging of the bite of the "_ in 


man himſelf. 
I had two dogs of a middle ſize bit once in the 


leg. I treated one of them every two hours, and 
. made it ſwallow the volatile alkali as often. Nei- 


ther of them died, although the leg was ſwelled in 
each. The one not treated had no wound, and re- 
covered at the end of four days; the one that was 
treated had a large wound, and did not recover till 
the cloſe of the tenth day. 

I had two other much ſmaller dogs bit, and treat- 
ed only one of them, They both died in leſs than 
three hours, with a degree of ſwelling and lividity 
in the part bitten. 

Two large dogs were brought to me, and I con- 
ecived from their ſize, that they would recover al- 
though not treated. I had them bit in the uſual 
way, once in the leg. One ſcarcely had any ſenſi- 
ble complaint; the other no perceptible wound. 


The leg of the laſt, however, ſwelled very much, 


and did not get well till the end of the fixth day. 

I had two other large dogs bit by a viper as uſual, 
each once in the leg, and did not treat them. One 
recovered in two days, the other in fix, 

From 
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From the experiments hitherto made on dogs, 
we may draw theſe concluſions : 

I. That the ſmaller ones uſually die from the 
bite of the viper, | | 

II. That large ones generally recover. 


III. That of the middle ſized ones, ſome recover, 


and ſome die. 
IV. That the volatile alkali FS to be neither a 
certain nor a uſefyl remedy againſt the bite of the 


viper. 
Experiments on Frogs. 


It remained for me to try the effects of the venom 
ef the viper on frogs. I had hitherto operated on 
animals with warm blood; it was likewiſe neceſſary 
to make ſome experiments on thoſe that have the 
blood colt. | | 

I had a dozen frogs bit by as many vipers, each 
once in the leg. I treated fix of them only. Two 
of theſe died at the end of twenty hours, and the 
legs of the other four ſwelled, and were a little li- 
vid; they recovered however. Of the fix not 
treated, three died at the end of five hours. Of the 
three that ſurvived, one had a ſwelling and diſco- 
louration of its leg; the other two had no apparent 

complaint, 
I, ne conſequences were as yet too vague, and too 
fo i in number, to admit any certain concluſions to 
be drawn from them. | . 
| I there- 
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I therefore had a dozen others bit in the ſame 
way, and treated fix of them only. To theſe I re- 
newed the application of the volatile alkali every 
hour, making them ſwallow it at the ſame time. 
All the fix, one of which did not ſurvive the twen- 
tieth minute, died in leſs than four hours. Of the 
fix not treated, four died at the end of 6, 10, 12, 20, 
hours; the fifth had ſcarcely any complaint, and 
the ſixth recovered two days after. 

I repeated this experiment on twelve other from, 
having them bit in the ſame way, each once in the 
leg by a viper. Six were treated every hour, and 
ſwallowed the volatile alkali as often. The other 
ſix were left to themſelves. Five of the firſt died; 
the fixth had ſcarcely any ſymptom of complaint. 
Of the ſix not treated, three died, and the other 
three recovered at the end of two days. 

After what has been ſaid, I think there can no 
longer be any doubt of the inutility of the fluid vo- 
latile alkali. It is very probable that, when given 
internally to frogs, it increaſes the diſeaſe cauſed by 
the venom, inſtead of diminiſhing it. It is at leaſt 
certain, that the animal dies the readier under theſe 
circumſtances, 
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CHAPTER nit, 


Of the Effefts of the Bite of one or ſeveral Vipers, on 


the ſame Part of an Animal, or on two correſpoud- 


ing Parts of the ſame Animal, 


I HAVE hitherto ſpoken of the effects of the ve- 
nom on animals bit once by a viper, in the ſame 
part. It now remains to ſpeak of animals bit res 
peatedly by one or more vipers in different parts, 

It is natural to conceive, that a viper which bites 
the ſame animal ſeveral times, muſt bring on a di- 
ſeaſe proportionably violent. After having ſeen in 
the firſt part of this work, that the venom of the vi- 
per is a humour ſeparated from the fluids of the 
animal, and ſecreted in a veſicle or gland ; and that 
this humour is always venomous in itſelf when it iy 
introduced by a wound into the bodies of animals, 
particularly of thoſe with warm blood ; there can 
no longer be any doubt of this truth, nor of the ab- 
ſolute falſehood of the hypotheſis of Monſ. Charas, 
who pretends that the venom of the viper is entirely 
occaſioned by the fury of the animal, which changes 
the ſaliva and other humours of its mouth, to ſuch 
a degree as to produce a powerful yenom, ſuch as is 
obſerved in the foam of a mad dog. 
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The veſicle is moreover conſtructed in ſuch a 
way, that all the venom cannot flow out at once, at 
a fingle bite, however forcible it may be, and how- 
ever the viper may be enraged. A deſcription of 
this veſicle, with that of the gland, will be ſeen in 
the third part of this work. From the foregoing 
conſideration it was neceſſary to examine the effects 
and diſeaſes produced by ſeveral bites, although of a 
fingle viper. There are ſeveral examples of per- 
ſons bit more than once by the ſame viper ; and 
notwithſtanding this caſe is not one of the moſt fre- 
quent, it occurs however from time to time. 

It is not only very important to examine the ef. 
fects of the repeated bites of the ſame viper on the 
ſame part of an animal ; but likewiſe to obſerve the 
action of the venom on the different parts of the 
ſame animal. R 
| We know that an animal is formed of organs and 
parts, differently organized. There are parts that 
have veſſels and nerves, without having muſcles ; 
and theſe are in different proportions, and differently 
diſtributed : there are others again that have no 
nerves, and, if they have any, have only a few very 
fine capillary veſſels. It is natural to ſuppoſe that 
the effects of the venom of the viper, on parts of an 
animal ſo very different from each other, muſt be 
altogether different ; and that the ſame quantity of 
venom conveyed into a wound made in an animal, 
may produce either death, a ſlight diſeaſe, or none 
at all, In a word, it appeared to me, that nothing 
ought to be omitted in ſo important a matter. 

| 3 There 
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There is likewiſe a caſe, although I think it 3 
very rare one, in which ſeveral vipers together bite 
the ſame part, or different parts, of an animal. Hoy. 
ever rare this accident may be, it is not impoſſible 
for it to happen; and it is not an extraordinary 
thing to find, at certain times of the year, ſeveral vi. 
pers collected together. A man who may not have 
noticed this, may by treading upon them be in dan. 
ger of being bit by more than one; and I knew a 
viper-catcher who was bit in the hand by two at the 
ſame time, and who might have been bit by more 
than two, fince ſeveral of them were making their 

way at the ſame time out of a box. 

Theſe examples of animals bit by ſeveral vipers 
may, however, agree very well, making ſome little 
allowance, with the caſes of the repeated bites of the 
ſame viper, whether on the ſame part, or on different 
parts, of an animal. | 

I faid above, that I had found by experience the 
effects of the venom to be much more uniform, 
when, inſtead of having the animals bit by vipers, 
the venom is conveyed into them, by prefling with 
one finger the veſicle which contains it, whilſt with 
the other the tooth of the viper is forced into the 

part. L have frequently employed this method dur- 
ing the courſe of my experiments, particularly in 
thoſe on the ſparrows and pigeons. In this way I 
not only ſucceeded in wounding the ſame part of the 
animal over again to a certainty, but even the very 
fibre. I could likewiſe aſſure myſelf, if J was de- 
 firous of it, whether the veſicle contained venom, or 


whether 


te 
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* the quality of che latter was ſuſpicious or 
changed. 

The ſlighteſt comprefſſi on made on the veſicle is 
ſufficient to bring a very ſmall drop of venom to the 
point of the tooth; its tranſparent colour deter- 


mines its activity and nature. 


The firſt thing I thought it neceſſary to determine 


here, was to ſee whether the ſecond bite of the viper 
is as powerful as the firſt, the third as the ſecond, 
and ſo on as to the others; and how many times, 
one after the other, the viper can venom animals 
with its bite, I took a viper of a middle ſize, 
and very lively, and, without provoking it much; 
made it bite a pigeon once in the leg. The pigeon 
died at the end of twelve minutes. A moment after 
it had bit this one, I made it bite a ſecond, a third, 
a fourth, a fiſth, a fixth, and a ſeventh, in the ſame 
part. The ſecond died at the end of eighteen mi- 
nutes, the third of ſixteen, the fourth of fifty - two, 
and the fifth at the end of twenty hours; the ſixth 
had ſcarcely any ſymptoms of complaint, and the 
{venth continued perfectly well. 

I repeated this experiment ſeveral times, and the 
conſequences were ſomewhat various. I met with 
ſome vipers, particularly the largeſt of them, that 
could, Kill ten, and even twelye pigeons. - If they 


are very much enraged during the firſt bites, the 


laſt, as I have aſſured myſelf by repeated experi · 
ments, are leſs dangerous. 
It is an eſtabliſhed truth then, as [ have ſeveral 
times ex erienced, that the firſt repeated bites of a 
Vor. a M viper 


deer 


viper are almoſt equally dangerous; and that in 
proportion as a viper is enraged, the diſeaſe ocea- 
fioned by its bite 1s more violent. 

This laſt truth may tend in ſome degree, to ac. 
count for the treacherous experiments of Charas on 
the venom of the viper. In oppoſition to Redi, as 
has, been ſeen above, he was of opinion that this ve. 
nom conſiſts ſimply in the rage of the animal, and 
made a great many exporumrats to TER. his by- 
potheſis. | 

It was natural to conceive, that the more 2 viper 
is enraged, the greater will be the diſeaſe produced 
by it, and vice verſa, But to draw a certain infer- 
ence from this, it was firſt neceflary to be aſſured, 


whether the degree of the diſeaſe, or intenſity of the 


venom, is in proportion to the rage of the animal: a 
very difficult experiment, and perhaps impoſſible to 
make well; and which would not probably have 
been yet ſufficient, fince after all this might have 


been an accidental Rp and not the true 


cauſe of what was obſerved. 

Charas, who was Wale the true reaſon of 
che greater intenſeneſs of the diſeaſe in the caſes in 
which the viper is enraged, was miſtaken in his in- 
ferences. It is not ſurprizing that the naturaliſt 
ſhould here take that for the cauſe, which is the ef- 


fect of the circumſtances that accompany it. 


There are three reaſons why the bite of an enraged 
viper is more dangerous than that of one which is 


not enraged. The firſt is, that the more a viper is 


e=ravgrd, the deeper it forces its teeth into the ani- 
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mal; the ſecond, that it keeps them there a longer 
ime ; the third, that without letting go the part it. 
has bit, it continues to contract the muſcles that 
compreſs the veſicle of venom. 

When one has. been ſome time accuſtomed to 
have animals bit by vipers, it is not difficult to per- 
ceive the truth of the firſt reaſon ; and it is ſome- 
times even obſerved, that the tooth of the viper 
pierces the ſkin of the larger kind of quadrupeds 
with great difficulty, or only imperfectly and in 
part. All my experiments have ſhown me, that the 
diſeaſe is in general more violent, in proportion as 
the venom has introduced itſelf deeper into the ſkin 
and other parts of the animal. 

The fame obſervation likewiſe demonſtrates the 
truth of the ſecond reaſon. We frequently ſee 
that when a viper is violently enraged, it does not 
eaſily let go its hold ; one might even ſay that it 
fings a difficulty in withdrawing its teeth. In theſe 
caſes it is eaſy to perceive, that during all this time 
the tooth not only prevents the venom from being 
thrown out again with the blood that naturally flows 
from wounds ; but likewiſe, that it facilitates its 
union and mixture with the fluids of the animal. 

The third reaſon is ſtill of greater weight than 
either of the other two. It has been ſeen, that ſe- 
veral bites of the viper are neceſſary to empty the 
velicle of the venom perfectly. It has been ſeen, 
that the firſt bites of the viper are nearly of the ſame 
Gy; becauſe they are ſucceeded by the flowing 
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of nearly an equal quantity of venom. The cellu. 
lar ſtructure of the veſicle does not allow it to be 
eaſily emptied, nor at once. When the viper keeyy 
an animal a long time compreſſed by its teeth, and 
is very much enraged, it continues viſibly to con. 
tract the muſcles of its jaw. The muſcles' which 
ſurround the veſicle alternately relax and contract 
without interruption, ſo that in theſe caſes we may 
reckon the bite of the viper, not as a ſingle one, but 
as ſeveral ; and this may. be carried to ſuch a length, 
that the viper, almoſt exhauſted of its venom, may 
not be capable of killing a ſmall animal, 

It has been ſeen, that the firſt bites of the viper 
are all nearly of the ſame aQtivity, and that it is only | 
the laſt which exhibit a marked difference ; and this 
1 have accounted for. | 

After what has been faid, it is natural to conceive 
that the diſeaſe of the venom muſt be more dan- 
gerous, if the viper has bit the ſame animal ſeveral | 
times. I have aſſured myſelf of the truth of this, 
by experiments the detail of which I ſhall not en- 
ter into here, as it would be tedious, and would not 
befides anſwer any great purpoſe. 

In inveſtigating this ſubject, I took care to em- 
ploy animals of the ſame ſize and ſpecies, and had 
them bit by vipers fimilar to each other, I more 
commonly availed myſelf of my uſual method, 
and. the conſequences were ſtill more uniform, 
When only a few experiments are made, the-conſe- 
quences may be equiyocal, fince it can ſcarcely hap- 
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pen that the circumſtances will be perfectly the 
ſame. They may not only differ on account of the 
quantity of venom that remains in the animal's 
wound, which is ſubject to greater or leſs varia- 
tions, but likewiſe becauſe it is very difficult to 
wound the ſame fibres, and the ſame veſſels. Theſe 
variations do not fail to occur; but in a great 
number of experiments , the circumſtances counter- 
balance each other, and ſo great a variety of conſe- 
quences preſents itſelf, that there 1s not the ſmalleſt 
danger of being miſled by them. Such has been at 
leaſt my opinion as to thoſe I have obtained. 

A new enquiry to be made, was to know if the 
diſeaſe would be equal, whether a ſingle part was 
bit ſeveral times by a viper, or two different parts, 
provided the number of bites was the ſame. 

This enquiry coſt me a vaſt many experiments, 
which I was obliged ta make with the ſame cir- 
cumſtances, only varying the part bit. 

I not only tried it on birds, but on a great num- 
ber pf quadrupeds, I had them bit in the ſame 
part of their legs. I compared thoſe that were bit 
in both legs, with thoſe that were only bit in one, 
the total number of bites being the lame in each 
animal. 

Here again the conſequences were more or leſs 
conſtant. I was obliged to multiply my experi- 
ments till I conceived that I could advance, with 


great probability, the two following poſitions, 
Mg I, That 
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I. That an animal dies ſooner when bit a certain 
number of times in two parts, than when the ſame 
number of bites is confined to one. 

II. That in this caſe the fingle part is ſubject to a 
much more violent external diſeaſe. 

By external diſeaſe, I mean the ſwelling of the 
part that has been bit, the livid and black colour of 
the ſkin and blood, and the wound that forms a 
ſhort time after the bite. Theſe ſymptoms are cer- 
tainly more violent when the part has been bit ſe- 
veral times; although it is a fact, as will be ſeen 
hereafter, that the animals die much later, and that 
fewer of them die in proportion. It is however to 
be noticed, that this only happens when the animals 
live for ſome time after being bit, ſince otherwiſe 
the venom has not an opportunity of effecting any 
notable change in the external parts ; in ſo much, 
that if the animal dies almoſt immediately after 
being venomed, there are ſcarcely any. ſigns of 
local diſeaſe. 

Before I examine the effects of the bite of the 
viper on the different parts of an animal, let me 
be permitted to relate the event- of a great many 
experiments I made on animals of different ſpecies, 
which I had repeatedly bit, and by ſeveral vipers. 
In all theſe caſes I employed the fluid volatile alkali, 
either ſimply applied to the part bitten, or given in- 
ternally at the ſame time. Theſe new experiments 
demonſtrate ſtill more the inefficacy of the volatile 
alkali, and how little dependence ought to be placed 


upon it. G 
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1 had fix fowls bit, each of them twice by a diſ- 
tinct viper. Three were fimply treated, three were 
not. The three that were treated died at the end of 
3. 5, 6, hours; the other three at the end of 3, 9, 12, 
hours. | 

I had fix other fowls bit, each by two diſtinct 
vipers, once in each leg. I treated them, and made 
them ſwallow the volatile alkali, They were all 
dead before the expiration of ſeven hours; one of 
them died in leſs than twenty-ſeven minutes. 

Twelve other fowls were bit, each of them twice 
in the leg, and by different vipers. Six only were 
treated, and ſwallowed the volatile alkali. Nine died 
in the whole; five of thoſe that were treated, and 
four of the others. Two, of theſe laſt lived forty- 
three hours; the treated five that died did not ſur- 
vive the ſeventh. ; 

The reſult of the laſt claſs of experiments, al- 
though it does not agree with that of the two that 
precede it, is nevertheleſs given with precifion. This 
ſhows how much experiments of this kind may 
differ from each other, from circumſtances which 
occaſionally vary, and which cannot always be aſ- 
certained. Thoſe that are capable of influencing 
the moſt are, that vipers are not always provided 


with the ſame quantity of venom, and that they 


are more or leſs vigorous in. biting, and in forcing 
this humour from the veſicle: to theſe may be 
added, the effect of a milder or ſeverer ſeaſon, I 
began my experiments in September, and continued 
them with more or leſs earneſtneſs till the cloſe of 
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the January following. I likewiſe made 4 few iq + 


February, March, and April, and found à ſenfible 

difference at theſe different times, During the ſe. 
vere froſt, the vipers were ſo weak, that it was with 
difficulty I could get them to bite ; and their bites 
were in a very ſmall degree dangerous, 

I cannot here paſs over an experiment I made in 
the month of January, and which at firſt made me 
ſuſpect that the volatile alkali might ſometimes be 
a remedy againſt the bite of the viper. | 

I had fix fowls bit in the leg, each by three vipers, 
all of which bit three times ſucceſſively. I treated 
them ſeveral times, and made them as repeatedly 


ſwallow the volatile alkali. They all had the dif- 


eaſe of the venom, but in a very flight degree, and 
recovered in a few days. 

There remained, as chance would have it, in the 
ſame box, eighteen other vipers, perfectly like the 
eighteen employed in the preceding experiment, 
Perceiving at the end of fourteen hours that neither 
of the fowls was dead, and that they were all but 
flightly. diſeaſed, I had fix others bit in the ſame 
way, each by three of theſe vipers, and each viper 
biting three times. I treated neither of them, and 
only one died, at the end of fix days. Two had 
ſcarcely any complaint, and the three others reco- 
vered on the third day. This experiment demon- 
ſtrates clearly, that the fix treated fowls were not 
cured by the volatile alkali, but that their recovery 
was owing to the little vigour and activity of the 
vipers by Which they were bit. : 
The 
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The fowl in the laſt experiment that was not 
treated and died, argues nothing in favour of the 
volatile alkali, ſince it is only one out of fix, and 
fince it did not die till the end of the fixth day. 
This evidently praves, that if the venom had been 
in a ſome what ſmaller quantity the fowl would not 
have died, We have ſeen above, that a thouſand 
accidents may vary this. greater or leſs quantity of 
venom, both in the viper that inflicts the bite, and 
in the aninzal that receives it. 


On this very account, I have made it a maxim, in 


almoſt the whole courſe of this work, to form com- 
parative experiments, and only to compare thoſe 
with each other, that were made at the ſame time 
and with the ſame circumſtances, 

I muſt here inform my readers of what befel the 
yipers I employed laſt. The ſeaſon was very cold, 
and notwithſtanding the temperature of my 
chamber was twelve degrees above the freezing 

oint, the vipers were very ſluggiſh and inactive. 
Fees that I could give them a freſh vigour by 
additional warmth, and therefore, after keeping 
them in my laboratory for upwards of fix hours, in 
a box pierced with holes, I at length placed the box 
on a ſand heat, the warmth of the ſuperficies of 
which was only twenty degrees. At the end of 
two minutes I found every one of the vipers dead, 
The ſame accident happened to me twice beſides, in 


the fatne month, and on an occaſion ſomewhat ſi- 


milar. 


Expe- 
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Experiments on Guineapigs bit ſeveral Times, and by 
ſeveral Vipers. 


J had two very large guineapigs bit repeatedly in 
the leg by two vipers. One was treated, the other 
was not. They both died; the firſt at the end of 
two days, the ſecond of thirty-two hours, 

I had four other guineapigs, preciſely of the ſame 
fize, bit each in the leg by three vipers, three times 
by each. Two were treated, and ſwallowed the 
volatile alkali; the other two were left to them- 
felves. All four died in leſs than two days. 

Again, I had four others of the ſame ſize bit in 
the ſame way. They were not treated. One only 
died, at the end of the fifth day, 

Twelve very ſmall ones were bit in the ſame way, 
Six were treated, and ſwallowed the volatile alkali; 
the other fix had nothing done to them. They all 
died in the ſpace of twenty minutes. | 

Two days after, I had twelve others bit, of the 
ſame fize as the laſt, each receiving from two diſ- 
tinct vipers three bites in each leg. Six were 
treated, and fix not. They all twelve died in two 
hours. One of the treated ones died in ſeven mi- 
nutes, and two of thoſe that were not treated in 
fourteen. | | | 

Theſe experiments convince us at a glance of 
the inutility of the volatile alkali. They likewiſe 
ſhow, that in animals of this ſpecies the. ſmaller 

ones 
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ones die ſooner than the larger, and that their deaths 
are ſpeedier and more certain, in proportion to the 
greater number of the viper's bites. 


Experiments on Rabbits bit ſeveral Times, and by ſeve- 
ral Fipers. 


I had four middle-fizet rabbits bit, each four 
times in the leg, by two diſtin vipers. I treated 
two of them, which I made ſwallow the volatile 
alkali every two hours, repeating the application as 
often. They all four died; the two that were 


treated, in eighteen hours, the other two at the 
end of three days. In all of them the diſeaſe of 


the venom was very violent, and their legs were 
very much ſwelled. f 

I had four very large rabbits bit, each by two 
vipers, twice in the leg. Two were treated, and 
two not. The two that were treated, although 
they ſurvived, continued ill and with open wounds 
in their Jegs, for upwards of twenty days. One of 
the two that were not treated died on the third day; 
the other recovered on the tenth. 

I had a dozen middle-fized rabbits bit in the leg, 
each by two diſtinct vipers, and each viper biting 
three times. Six were treated, and ſix not. Four 
of the former died, and five of the latter. 

Theſe conſequences not being either ſufficiently 


uniform, or in a ſufficient number, to enable me to 
decide 
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decide as to the volatile alkali. I judged it necef. 
fary to have recourſe to new experiments. 

I had twelve rabbits, ſomewhat ſmaller than 
thoſe employed in the laſt experiment, bit in the 
fame way, Six of theſe were treated, and ſwal- 
lowed the volatile alkali; the other fix wete left to 
themſelves. All of the foriner ones died, and five 
of the latter ; the fixth had ſcarcely any perceptible 
complaint. 

I wiſhed to ſee whether there would be a ſenſible 
difference betwixt the effects of the venom, on ani- 
mals bit a greater or leſs number of times, by a 
greater or leſs number of vipers. Fot this pur- 
poſe, I had fix middle-fized rabbits bit, each once 
in the leg, by a diſtinct viper. I had fix others bit 
in the leg each by two diſtin vipers, each of 
which made two bites. I had fix others bit in the 
fame part, each by two diſtinct vipers, each of them 
biting four times; and fix others again, each of 
which was bit by three diſtinct vipers, — times 
in the leg by each. 

Of the fix of the firſt,claſs, three died; the other 
three had moderate complaints. Of thoſe of the 
ſecond, five died, and the other had a violent at- 
tack of the. diſeaſe. All of the third claſs died in 
in Jeſs than forty-three hours; and thoſe of the 
fourth in leſs than twenty. 
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Experiments on Dogs, bit ſeveral Times, and by ſeveral 
Vipers. | 


I had two ſmall and young dogs bit in the leg, 
each by two diſtin& vipers, and twice by each. 
One was treated, and ſwallowed the volatile alkali; 
the other had dothing done to it. They both a 
in the ſpace of thirteen hours. 

I had two dogs, larger by one-half than the pre- 
ceding ones, bit each by two diſtinct vipers, and 
twice by each. One was treated, the other not. 
Both recovered ; the treated one in twenty-fix days, 
the other in ten. ny: 

I had four very large ones bit, ed by three dif. 


tinct vipers, three times by each, Two were treat- 


ed, and two not. One of thoſe that were treated 
died at the end of the ſixth day. The other three 
were exceedingly ill, and had each of them a large 
wound in the leg that had been bit. 

Two very large dogs were brought to me in ex- 
cellent order. I had each of them bit in the leg by 
four well-irritated vipers, each viper biting at leaſt 
four times. I did not treat them, on account of the 
difficulty of doing it effectually without the riſk of 
being bit. Both of them recovered in leſs than ten 
days. They had wounds, tumour, and lividity, in 
the part bit. At the end of two days they began to 


drink, and ate at the end of the third. ; 
Scarcely 
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Scarcely have animals of any kind, and particu« 


larly dogs and cats, been bit by a viper, and are at 
liberty, when they lie down on the part oppoſite to 


that which has been bit, and in this ſtate continue 


very quiet till they recover. Whenever they begin 
to drink and to eat, tis an almoſt certain figh that 
they will get the better of their complaints. Cats are 
leſs defirous of food than dogs; I have met with 
ſome that did not eat till after they had been ill ſe- 
veral days. | | 

That the number of my experiments on dogs 
might be competent to the purpoſe, I procured fix 
ſmall ones, of the ſame ſize, ſpecies, &c. I had 
them all bit in the leg, each by three vipers, and 
each viper at three bites. Three were treated, and 
three not. The three firſt died, and only two of 
the others; the third was exceedingly ill, had a 
large wound, and did not recover till the end of the 
fifteenth day. | 

Not perceiving that the volatile alkali had any 
good effect againſt the bite of the viper, when given 
to dogs, I thought it proper to purſue my experi- 
ments on other kinds of animals. 


Experiments on Cats, 


This animal makes a very ſtrong reſiſtance to the 
bite of the viper. This is not becauſe the venom is 
innocent to it as it is to ſome other animals, but be- 
cauſe it is very hard to kill, | 

I had 
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f had a middle-fized cat bit in the leg by two 
vipers, each viper biting twice. I did not treat it. 
Its leg ſwelled, but not violently. It lay reclined 
on its belly during the whole time of its illneſs; it 
drank at the end of thirty-fix hours, ate at the end 
of fifty-two, and on the fourth day was perfectly 
recovered. 

I had it bit in WIE leg by three vipers, each 
viper biting twice. Here again I did not treat it. 
It vomited ſeveral times after the fixth hour, and 
again after the thirtieth. It drank at the expiration 
of forty-two hours, and ate at the cloſe of the third 
day, On'the fifth day it was recovered. 

I made choice of another cat of the ſame ſize as 
the former one, and had it bit in the leg by four 
vipers, each viper biting four times. I did not 
treat it. It ſwelled very much, vomited ſeveral 
times, and did not eat till the cloſe of the fixth day. 

Two days after I had it bit by four freſh 
yipers in another leg. It was very much diſeaſed, - 
and had frequent vomitings. It ate at the end ef 
five days, and on the eighth was quite recovered. 

I had another cat, larger than the former ones, 
and very wild, bit by fix well-enraged vipers, ſeve- 
ral times by each. One of them could not let go 
its hold, and was diſengaged with ſo much dith- 
culty, that its teeth were broken and left in the 
fleſh. The cat was in a violent rage, but became 
tranquil on being ſet free. It reclined itſelf on its 
belly, as the others had done, vomited from time to 
time, and 9. not eat any thing till after the fifth 
| | on | day. 
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day. Ic continued ill two ans more, and at length 
recovered, 

It was quite unneceſſary to give _ he volatile al. 
kali to the cats, fince, as we ſee, when they are of 
a certain fize, they do not. die of the diſeaſe of the 
venom. Kittens are, however, known to die of it; 
and it is likewiſe certain, that grown cats would die 
too, provided they were bit by a greater number of 
Vipers. 

The bite of the viper produces a true diſeaſe ! in 
this animal, and this diſeaſe is more violent in pro- 
portion to the greater number of bites, I cannot, 
however, preciſely ſay, how many vipers it would 
require to kill a ſtrong cat of the largeſt fize. Ten 
or twelve would, perhaps, be ſcarcely ſutkcient, 
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Of the Effects of the Bite of the Viper on different Parts 
of an Animal, 


T HAVE hitherto ſpoken of animals bit by one viper, 
or by ſeveral, either once or repeatedly, but only 
in a ſingle part; that is to ſay, in the leg, or in two 
legs at moſt. We are now to ſee the effects of the 
bite of the viper on the other parts of an animal. 
It is eaſy to conceive that the conſequences will be 
ſomewhat different from thoſe that have already 
been obſerved, and that there muſt be parts in the 
ſame animal, more or leſs ſuſceptible of the venom ; 
ſeveral of theſe, on having them bit, have afforded 
fingular and unforeſeen appearances. 


Experiments on the Skins 


The part of an animal which is firſt pierced by 
the canine tooth of the viper, and which feels before 
the others the action of the venom, is the ſkin. I 
have confined my experiments to the ſkin of guinea- 
Pigs and rabbits, harmleſs animals, that are managed 
without riſk. I have not employed birds, as their 
Kin is too delicate for theſe experiments. 
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Wounds made in the ſkin may be very ſlight, and 


' altogether external; they may be more or leſs deep; 


and laſtly, they may pierce the ſkin through and 


| through. I have obſerved all theſe caſes in the 


courſe of my experiments on the bites of the viper, 
I have ſometimes ſeen the viper's tooth ſtrike the 
{in ſo obliquely, that it was either not cut at all, 
or only ſuperficially. The firſt 'caſe I mentioned, 
happens frequently, from the viper, when it is en- 
raged, biting at every thing that i is preſented to it, in 
any way, and under any form whatever. The ſe- 


cond caſe is much leſs frequent; and that in which 


the bite is made without piercing the ſkin, till 


. Farer. 


Theſe two laſt caſes may happen to man, whoſe 
ſkin may be more or leſs injured by the canine teeth 
of the viper. 

This reſearch, beſides its being curious, may like- 


wiſe be uſeful in practice, by affiſting to make the 


quality of the venom well underſtood in theſe caſes, 
Such an inveſtigation, well handled, may likewiſe 
ſerve, as will be ſeen in the ſequel, to explain the ac- 
tion of the venom of the viper on animals in ge- 
neral. | | 


Superficial Wounds of the Skin. 
I fat out by making the following experiments. 
I cut the hair with ſciffars from the ſkin of a part 
of the leg of a guineapig, and rubbed a portion of 


this, of about half an inch in length and breadth, 


3 ' ſeveral 


1 
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ſeveral times, with a ſmall file. The ſkin became 
red, and an almoſt imperceptible quantity of blood 
exuded fromit, which could not, however, form it- 
ſelf into entire drops. Having wiped it well, I 
poured on it with a large drop of venom, which, to 
make it flow eafier, and to extend itſelf over the 
whole ſurface of the raſped ſkin, I had united with a 
drop of water. 

The animal did not appear to ſuffer in the leaſt, 
and there was ſcarcely any perceptible mark of ci- 
catrice. On the following day, obſerving it to con- 
tinue ſound and vigorous, I had it bit twice in the 


foot by a viper. It died at the end of twenty-four 


minutes, This experiment I repeated twice, with 
nearly the ſamevreſulr ; both guineapigs died after 
being bit. 

I ſhaved the hair with a razor, from the 8 
lateral part of a guineapig's leg. The ſkin was red, 
and a little moiſture exuded from it, which was 
likewiſe of a reddiſh tinge, I put two drops of ve- 
nom on this part, the fize of which was about two 
thirds of an inch. The animal did not ſuffer the 
ſmalleſt inconvenience, and the ſkin dried without 
eſchar or cicatrice. On having it bit in the foot the 


next day, it died at the end of twenty-fix minutes. 


I removed the hair with boiling water from a por- 
tion of the back of a guineapig, and made two yery 
ſmall, but very deep, inciſions in it, wiping away 
the blood that flowed from them. I applied two 
drops of venom, unmixed with water, to the inciſed 
kin, which was eaten away for half its thickaeſy, 
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by a wound that formed over the whole ſurface the 
venom had touched. This wound diſcharged pus, 
and the next day was covered with an eſchar. The 
animal was perfectly recovered in ſix days, and on 
the ſeventh, on having it bit by a viper once in the 
foot, it died at the end of forty minutes. 

I repeated this experiment, with the ſame cir. 
cumſtances, as nearly as I could judge, on two other 
guineapigs. The effects were exactly the ſame; 
wound, ſkin conſumed for half its ſubſtance, pus, 
eſchar, and recovery. On having them afterwards 
bit in the foot, they both died in leſs than an hour, 

Ilikewiſe wiſhed to make afimilarexperimentonan 
animal with a ſkin much thicker than that of a gui- 
neapig. I choſe a very ſmall rabbit, and removed 
the hair with a razor, in ſuch a way, that there was 
a ſenſible diſcharge of blood. I applied to this part, 
about half an inch in length and breadth, two. drops 
of venom. A true wound formed, and the ſkin 
was entirely conſumed, and covered with a great 
deal of pus. The rabbit notwithſtanding did not 
ſeem to ſuffer much, and at the end of ſeven; days 
was perfectly recovered. I had it twice bit in its 
leg by a viper, and it died at the end of-fix hours. I 
repeated the fame experiment on two other rabbits, 
with the ſame ſucceſs. 

The following concluſions may, I think, be drawn 
from the above experiments: 

I. That the venom of the viper, applied to the 
kin of guineapigs and rabbits, ſlightly res or 
. is not mortal. 

II. That 
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II. That it produces but a ſlight diſeaſe in the 
ſkin of guineapigs, and a ſomewhat greater one in 
that of rabbits. 

III. That this diſeaſe is confined to the part of the 
ſkin touched by the venom. 

I was deſirous of making a ſomewhat different ex- 
periment on the ſkin of guineapigs, and accordingly 
removed the hair with ſciffars from a portion of 
the back of one of theſe animals, of about the 
breadth of half an inch. I then made an incifion 
with a lancet, fo as not to puncture it through, but 
only for about half its thickneſs, and applied two 
drops of venom. A wound, occupying the whole 
ſpace covered by the venom, formed, and ſuppu- 
rated very abundantly, and the ſkin was entirely con- 
ſumed, and covered with a ſcar. The animal did 
not appear to ſuffer otherwiſe, ate conſtantly, and re- 
covered at the end of ten days. 

This laſt experiment ſeems to indicate that when 
the wounds of the ſkin are deep, the effects of the 
venom, or its diſeaſe, are more confiderable, al- 
though not mortal; and likewiſe, that the diſeaſe is 


entirely confined to the ſkin, - 


"4 Wounds in the Skin, through its whole ſubſtance. 


I pinched the ſkin of a ſmall rabbit's leg with my 
thumb and finger, and pierced it five or fix times 
with a viper's tooth; from which the venom flowed. 
Atthe end of twelve hours, an encyſted tumour, filled 


with matter, formed in the ſkin, an inch below the 
N 3 wounds, 
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wounds. The cyſt was quite excoriated and bare of 
hair, and a little moiſture exuded from it. The 
rabbit died on the fifth day. 

I repeated this experiment on a rabbit of the ſame 
ſize, pucking the {kin ſeveral times with a veno- 
mous tooth. At the end of ten hours, the ſame 
kind of tumour formed in the ſame place; on the 
ſecond day the ſkin fell off; on the third the tu- 
mour burſt; and the rabbit died four hours after. 

I treated two other ſmall rabbits in the ſame way, 
and the effect was perfectly the ſame. In both of 
them a tumour formed, and burſt; and both died, 

I had the ſkin of a guineapig's back bit repeated- 
ly by a viper, raiſing it with pincers, to prevent the 
muſcles beneath from being wounded. In leſs than 
two hours, the part that had been bit became livid, 
and the animal died at the end of thirty-two hours, 
without an open wound. The ſkin was gangrened, 
and the blood black and extravaſated in the adipoſe 
membrane, as far as the muſcles of the abdomen and 
breaſt. 

1 repeated this experiment with the ſame circum- 
ſtances on four other guineapigs, all of which died. 
Neither of them had any wound, but the adipoſe 
membrane had a gangrenous appearance, and was 
filled with black extravaſated blood. The extrava- 
ſation was extended to the adipoſe membrane which 
covers the pectoral and abdominal muſcles, and was 
in ſuch a quantity as to form a bag. 


Experiments 
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Experiments on the Adipoſe Membrane. 


The preceding experiments not only relate to the 


{kin, but likewiſe to the adipoſe membrane. When 


ever the tooth pierces through the whole ſubſtance 
of the ſkin, the venom muſt neceſſarily communi- 
cate itſelf to this membrane ; and its effects, or the 
diſeaſe it occafions, will be communicated to both 
parts. It was therefore neceflary to have the adi- 
poſe membrane wounded apart, to know what re- 
lated to the ſkin in the above experunents. It is not 


very eaſy to do this with preciſion and nicety. 


I made an inciſion in the ſkin of a guineapig, near 
the groin, and introduced a drop of venom without 
its touching the ſkin. It brought on a tumour of 
the groin, which increaſed for two days. The third 
day the animal died. On opening the tumour, I 
found it filled with a great quantity of black, diſ- 
ſolved, and extravaſated, blood. 

I repeated this experiment on two more guinea- 
pigs, one of which died, the other did not. This 
laſt had ſcarcely any tumour. - The one that died 
had a large one; with the ſame ſymptoms as in the 
preceding experiment. Two days after, I opened 


the one which ſurvived, and which appeared ſound, 


and in good health. I found the adipoſe membrane 


ſomewhat bloody, and with ſome humours extrava- 
ſated in it; but all this in a ſlight degree. There 


was no appearance that could induce one to con- 
clude, that the animal would afterwards have died 
: N 4 of 
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of the diſeaſc of the venom. It was vigorous, fed 
well, and ran about in good health, whilſt the other 
was in the heighth of its diſeaſe at the end of two 
hours after being bit. 

Theſe experiments ſtill leave us in a doubt whe. 
ther the venom might not have been communicated 
to the inciſed edges of the ſkin. To obviate this, I 
fell upon ſeveral modes of experimenting, but in- 
variably met with difficulty in the attempts, and 
ſomething equivocal in the conſequences, 

After ſeveral trials, I purſued the following me- 
thod :—I cut away a large portion of ſkin from the 
back of a guineapig, dried the adipoſe membrane 
well, and applied to it two drops of venom. The 
circular piece of ſkin I removed was more than an 
inch in diameter. I ſpread the venom on the mem- 
brane for about three lines in circumference, and at 
equal diſtances at all fides from the ſkin. 

In leſs than fix hours, the adipoſe membrane be- 
came black as ink, and at the end of twelve it was 
covered with an eſchar, which continued ſo long as 
twenty-two ; the animal recovered notwithſtanding. 

I repeated this experiment on ſix ſmall rabbits, 
and fix ſmall guineapigs, and the conſequences 
were ſomewhat different from each other. 

In the firſt place it muſt be remarked, that nei- 
ther of theſe animals died. Six of them were very 
much difeaſed, and recovered very late. Four had 
ſlight ſymptoms of the diſeaſe of the venom, and 
ſeemed to be perfectly recovered at the end of the 


ſecond day. The others had no certain ſymptoms 
of 
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of diſeaſe. I think it may be ſaid, in a general 
way, that the venom of the viper is not mortal, if it 
penetrates no farther than the adipoſe membrane. 


 Emnperiments on the Muſcles. 


I tripped the exteriour muſcles of a pigeon's leg 
of the {kin and adipoſe membrane, without produc- 
ing any ſenſible hemorrhage. I introduced into 
one of theſe muſcles a viper's tooth filled with ve- 
nom. A minute after the pigeon fell forward, and 
died at the end of ten. The wounded muſcle was 
extremely livid, throughout almoſt the whole of its 


ſubſtance. 

I repeated this experiment on four other pigeons, 
all of which in leſs than two minutes fell forward. 
One died at the end of eleven minutes ; another at 
the end of ſeventeen; the third in a quarter of an 
hour ; and the fourth not till four hours. 

I tripped ſeveral muſcles of the leg of a middle- 
ſized rabbit of the ſkin and adipoſe membrane, and 
wounded them ſeveral times with venomous tecth, 
a) in ſuch a way that they entirely entered the muſ- 
cles, I wounded them at the parts where there did 
not appear any conſiderable veſſels, There was 
ſcarcely any diſcharge of blood from the muſcles, 
which, notwithſtanding, very ſoon became livid at 


(a) Theſe are viper's teeth detached from the animal, but 
till adhering to the veſicle filled with venom. I have already 
explained the method I purſue in experiments of this kind, 
n 
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the places T had wounded. The animal not only 
furvived, but diſcovered no figns of ſuffering any 
great inconvenience ; and at the end of fifteen hours 
there was ſcarcely any diſcoloration in the wounded 
| muſcles. At the end of thirty hours, nothing was 
to be ſeen but the mechanical wound of the Kin, 
where the incifion had been made to come at each 
of the muſcles. 

I repeated this experiment, with the ſame circum. 
ſtances, on another rabbit. The muſcle became 
diſcoloured, but not much; and the animal, at the 
end of twenty-three hours, ſeemed to be free from 
all complaints, except that there ſtill remained a 
folution of continuity in the ſkin. "06 

I entirely ſtripped ſeveral muſcles of a guineapig's 
leg of the ſkin and adipoſe membrane, and plunged 
a tooth, charged with venom, betwixt the fibres in 
ſuch a way, that few or no veſſels were divided. 
The muſcle became livid, but the animal reco- 
vered. 

I repeated this experiment on the bared muſcles 
of ſeveral other animals, ſuch as guineapigs and 
rabbits, and found that in theſe caſes the venom of 
the viper does not fail to bring on a complaint, 
which, although it is frequently very violent, 15 
neyer mortal, 


- The 
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The Venom of the Viper, when ſimply applied to the 
Muſcular Fibres, is entirely innocent. 


I wiſhed to know what would be the effects of 
the venom, when ſimply applied to the muſcles, 
without cutting the fibres. 

I ſtripped the muſcles of a pigeon's leg of the 
ſkin, and contrived in ſuch a way, that the unco- 
vered fibres and veſſels did not bleed ſenſibly. The 
experiment ſucceeded ſo well, that the muſcles, 
ſtripped of the adipoſe membrane, appeared per- 
fectly dry. On theſe muſcles I laid a large drop 
of venom, obſerving that it did not communicate 
itſelf to the adjacent parts. The pigeon had no 
complaint, and the wound I had made healed very 
ſoon, * 

I got ready another pigeon in the ſame way, but 
took care that the muſcles ſhould bleed a little; one 
yein in particular bled conſiderably. I applied the 


d venom, and the pigeon died at the end of thirty 
f hours, with a very flight change in the parts that 
, had been wounded. 

5 I repeated this experiment on four other pigeons, 


the muſcles of which did not bleed. Neither of 
them died, nor ſeemed to have any other complaint 

than that occafioned by the incifion in the ſkin. 
When we know how ſmall a quantity of venom 
is capable of killing a pigeon, as it were, inſtantly, 
we cannot heſitate to pronounce, that the venom of 1 
the 
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the viper, when ſimply applied to the muſcular 
fibres, is enurely innocent. | 


The Venom of the Viper does not loſe its deadly Qua. 
lities, even after it has afted on an Animal as 4 


Poiſon. 


I was deſirous of ſeeing whether the venom of 
the viper, after having communicated the diſcaſe 
to one animal, would act as a, poiſon on another, 
To aſſure myſelf of this, I laid the muſcles of 2 
pigeon's leg bare, and made ſmall inciſions in them, 
into which I introduced about a drop of venom. 

I likewiſe got ready another pigeon, making {mall ' 
inciſions in its muſcles, as I had done in thoſe of the 
firſt. At the end of four minutes I put the barcd 
muſcles of the two pigeons in contact, and kept 
them in that ſtate for two minutes, Neither of the 
pigeons died: the firſt, however, was very ill; the 
ſecond had ſcarcely any complaint. x 

] laid the muſcles. of two other pigeons bare, and 
made ſmall incifions in them. I wounded thoſe of 
one with a venomous tooth, and at the end of four 
minutes put them in contact with thoſe of the other, 
keeping them together in this way for three mi- 
nutes. The firſt pigeon died at the end of three 
minutes more ; the ſecond at the end of an hour. 

I repeated this laſt experiment on two other 


Pigeons, The one that was venomed by the tooth 
died 


7 
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died at the end of eight minutes; the other at the 
end of eighteen. 

Conſequently the yenom of the viper, as in all the 
caſes related above, continues to be ſuch, and does 
not loſe its deadly qualities, when it mixes with the 
blood of living animals, and -excites in them the 


uſual diſeaſe. 


Animals bit in the Breaſt. 


I had a pigeon bit once by a viper-in the breaſt. 
I treated it, and it died at the end of ten minutes. 

I had another pigeon bit twice in the breaſt by a 
viper, and treated it. It died at the end of two 
hours. 

I had fix pigeons bit in the breaſt by as many 
vipers, each twice by a diſtinct viper. Three 
were treated, and three not. They all died ; the 
three that were treated at the end of 10, 20, 50, 
minutes; the other three at the end of 17, mi- 
nutes, and 2, 4, hours. 

I had fix others bit an equal ber of times; 
three in the breaſt, and three in the leg. They all 
died; the three bit in the leg at the end of 10, 15, 
20, minutes; the three in the breaſt at the end of 
17, 50, minutes, and two hours. 

Theſe few experiments on pigeons would lead 
ene to ſuſpect, that bites in the breaſt are not more 
dangerous than thoſe of the leg; and that it may 


even be the reverſe. They are however not ſuffi- 
cient 
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cient in number to admit of any certain conſequencey 
being drawn from them. | 

I had a guineapig bit twice in the breaſt by x 
viper, and immediately treated it, It died at the 
end of two hours. 8 

T had another guineapig, of a much larger ſize, 
bit twice in the breaſt by a viper, and treated. At 
the part where it was bit, a large wound, which 
continued open for upwards of fifteen days, form. 
ed; the guineapig at length recovered. 

1 had a very large guineapig bit twice in the 
breaſt by a viper, and treated it immediately. It 
had no ſymptom of diſeaſe. Two days after I had 
it bit afreſh by another viper, in the ſame place, 
and at the end of twelve hours it died. 

The ſkin of guineapigs, particularly that part of 
it which covers the breaſt, is very tight, in conſe- 
quence of which the viper finds it very difficult te 
ſeize it betwixt its teeth. I was ſeveral times de- 
ceived by this, ſuppoſing the animal bit when it 
was not; and was therefore obliged to repeat the 
experiment. | 
L had a ſmall rabbit bit in the breaſt by a viper, 
and immediately treated it. At the end of thirty 
ſeconds it fell on its belly, and died in lefs than a 
minute. | 

I had another rabbit, of the ſame ſize, bit in the 
breaſt, and did not treat it. It had a ſmall wound, 
and recovered at the end of three days. 

I had four rabbits bit in the breaſt, each twice by 


a diſtin& viper. Two were treated, and two not. 
The 


* 
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The two that were treated died; one at end of an 
hour, the other at the end of ten. Of thoſe not 
treated, one died in an hour, the other had a very 
{ſmall wound in the part bit. 

I had a fowl bit twice by a viper in its breaſt, 
towards the right wing. I treated it, and it died at 
the end of twenty - four hours. 

I had another fowl bit twice by a viper in the 
ſame place, and did not treat it. It died at the 
end of nine hours. 

I had four other fowls, like the preceding ones, 
bit, and obſerved the ſame circumſtances. They 
all four died in eighteen hours. 

I had four other fowls bit, two in the breaſt, and 
two in the leg. The two that were bit in the breaſt 
died in leſs than ten hours. One of thoſe bit in the 
leg died at the end of twenty-ſeven hours; the 


| Other was violently diſeaſed, but recovered. 


Had the number of experiments been greater, 


we might have deduced from them, that to fowls 


the bite of the viper in the breaſt is more dange- 
rous than that in the leg. This is contrary to what 


nas obſerved in the rabbits and guineapigs. 


Animals bit in the Belly. 


T had & rabbit bit twice in the belly by a viper. 
At the end of eighteen hours a very large tumour 
formed in the part bit. This tumour encreaſed for 


four days, and the hair fell from the ſkin, which 
was 
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was corroded and ulcered. The animal, nowith. 
ſtanding, lived twenty days. 

I had another rabbit, of the ſame fize, bit repeat. 
edly in the belly by a viper. At the end of twelve 
hours a tumour formed, and the hair and epidermis 


came away. The tumour was moiſt and bloody, 


and burſt at the end of eighteen hours, when an 
ulcer formed, of two inches and an half in length, 
and more than an inch in breadth. The rabbit ſur- 
vived, but it was more than twenty days before it 
recovered. | 

1 had two others bit in the belly in the ſame way, 
Both of them had a tumour, which was ſucceeded 


by an ulcer that remained open for ſeveral days; 


and both recovered. 

I had two other rabbits of the ſame ſize bit ſeve. 
ral times in the belly by two vipers. One died at 
the end of twenty-ſix hours; the other had a wound 
which covered the whole of the ſkin of the lower 
part of the belly, and continued ill twenty-ſix days. 


Experiments on the Inteſtines. 


I opened the belly of a rabbit, and had the ileum, 
at the diſtance of three inches from the colon, bit 
twice by a viper, binding up the part as well as I 
could. - The rabbit died at the end of fix hours. 
The inteſtine was inflamed, black, and contracted, 


more than fix inches above and below the part that 


was bit; ſo that theſe changes had extended to the 
| | colon. 


t 
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pon. The meſenterick veſſels were black and ſwelled, 
and the blood eurdled. 

I repeated this experiment on four other rabbits, 
each of which I had bit in the inteſtines in the ſame 
way by a viper. The reſult of theſe experiments 
was perfectly analogous to that of the former one. 


Experiments on the Liver, 


Having opened the belly of 4 rabbit, I wounded 
the right lobule of the liver, in the inner part, with 
4 venomous tooth. At the end of a few ſeconds, - 
the creature began to cry and to writhe itſelf, and 
died in leſs than two minutes. All the veſſels of 
the liver were filled with black and clotted blood; 
the meſentery was in the ſame ſtate ; and the heart 
and auricles were filled with black, but fluid, blood. 

T wounded the outer lobule of the liver of another 
rabbit in two places with a venomous tooth. The 
creature drew itſelf together, bur did not cry. It 
died an hour after. 

I introduced a venomous tooth into the outer lo- 
bule of the liver of a third rabbit, and did not with- 
draw it immediately. This one cried, writhed its 
ſelf, and died in leſs than a minute and an half; The 
blood was coagulated both | in the liver and meſen- 
tery. | 
I introduced a venomous tooth in the uſual way 
into the inner lobule of the liver of two other rab- 


bits, and kept it there for ſome time. Theſe ani - 
| O mals, 
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mals, as uſual, cried out after a few feconds, and 
died in leſs than two minutes. The blood in the li- 
ver was black and coagulated; that in the heart and 
auricles was likewiſe black, but in a fluid tate, I 
did the fame to the outer lobule of the liver of two 
rabbits, but withdrew the venomous tooth immedi. 
ately after having introduced it. One began to cry 
and writhe itſelf after a few ſeconds, and died intwo 
minutes. The other lived nearly two hours. The 
blood in the liver of the firſt was quite coagulated; 
as it was in a degree in the ſecond. In the former, 
the blood in the auricles and ventricles was fluid; in 
the latter it was coagulated. 


Experiments on the Ears. 


T had the ear of a middle-fized rabbit, towards 
its extremity, or point, bit twice by a viper. The 
part was a little ſwelled at the end of fix hours; 
the rabbit, however, ate, and was lively. At the 
end of four days it was perfectly recovered. 

I had two other middle-fized rabbits bit in the 
fame way at the extremity of the ear, each twice by 
a diſtinct viper. The ears ſwelled a good deal, but 
the rabbits ate, and were lively. At the end of five 
days they were both recovered. 

J had another rabbit bit in the right ear, towards 
its extremity, twice by a viper. I treated the part, 
in Which there was a confiderable ſw 3 that did 
not ſubſide till after ſiæteen days. 

I bad 
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I had a rabbit's ear bit twice by a viper, at a third 
of its length from the baſis. At every hole made by 
the teeth in the oppoſite ſides of the ear, a drop of 
blood appeared, and beſide it a ſmall drop of venom, 
which, although it was in contact with the blood, 
did not unite with it in the leaſt. There were four 
holes made by the teeth at each ſide the ear, ſo that 
the ſmall drops of venom were eight in number. 
The ear ſwelled a good deal, and the ſwelling did 
not ſubſide till after twenty days. | 

There is no difficulty in accounting for the ſmall 
drops of venom that appeared at the oppoſite fides of 
the ear. We know that the venom flows from the 
point of the tooth, The ear of a middle-fized rab- 


bit is not ſo thick as the viper's tooth is loug, which 


muſt of courſe pierce the ear through: When the 
yiper withdraws the tooth, the venom has already 
reached the point of it; and from the elaſticity of 
the ſkin of the ear, which cloſes the hole it went out 
at, is forced to ſhed itſelf at the ſides of it; In find- 
ing its way to the part of the ear at which it entered, 
the tooth in the ſame way leaves the venom, which 
it continues to ſhed, at the edges of the hole at this 
fide. I have fince obſerved theſe ſmall drops of ve- 


nom on each fide the car in almoſt all the rabbits I 


have had bit in this part, and find them in general to 
belarger atthe part thetooth went out at, than at that 
where it entered; particularly if the viper is pre- 
vented from. withdrawing its teeth too ſuddenly. 

O 2 | I had 
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T had a rabbit bit in both ears at a third of their 
length from the baſis. Each ear was bit three times 
by a diſtinct viper, and both of them ſwelled vio. 
lently, for nearly eight lines towards the baſis. The 
rabbit was very much diſordered, and did not eat for 
ſeveral days, when it began to feed ſparingly. It 
was not perfectly recovered till the end of twenty 
days, and was then very much waſted. 

I had two others bit repeatedly at the ſame part 
of the car, by two vipers. At the end of the ſecond 
day, the ears were disfigured by a ſwelling, which 
became ſo large, that in two days more they hung 
down on each fide the neck. One of the rabbits 
died at the end of eight days, with its ears ulcered 
and ſphacelated; the other recovered, but not till 
the cnd of twenty-eight days. 

I had a middle-ſized rabbit bit once in the ear by 
a viper. The ear bled a little, and two ſmall drops 
of venom appeared at the ſides of the two holes made 
by the teeth. I did not treat it. There was a de- 
gree of tumour and inflammation in the part, .and 
at the end of thirty hours the rabbit was I 
recovered. 

I had another rabbit bit, of the a ſize as the 
preceding one. I treated it immediately, and made 
it ſwallow the volatile alkali. The ear ſwelled ex- 
ceedingly, and became Hhvid at the part where it was 
moſt ſwelled. The tumour continued fix days, and 
in four more the antmal recovered. 
| I had four rabbits bit in the cars by as many vi- 
pers. Two were treated, and two not. Neither of 

: them 
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them died. The ears in all of them ſwelled conſi- 
derably, and they all recovered at the end of three 
days. | | 

Having aſſured myſelf that the bite of the viper 
inthe ears of rabbits is not very dangerous, I thought 
of having theſe animals bit by ſeveral vipers, in dif- 
ferent parts of the two ears. For this purpoſe I 
choſe a dozen middle-fized rabbits, and had them 
all bit repeatediy in ſeveral parts of each ear, and 
each by three vipers. The parts ſwelled exceed- 
ingly; and continued in that ſtate for upwards of 
twelve days. Three of the rabbits had an enor- 
mous bag or tumour in the fore part of the neck, 


larger than the head itſelf. Theſe tumours were 


filled with a humour, and yielded to preſſure. At 
the end of two days they increaſed in fize, and the 
ears became ulcerous. The rabbits recovered in 


ſixteen days, 


Experiments on the Pericranium. 


T laid bare the pericranium of a pigeon, by ra- 
moving a good portion of the ſkin, and made ſeve- 
ral ſmall inciſions into it with the point of a lancet. 
I poured venom upon it, but in ſuch a way that it 
did not reach to the adjacent parts of the integu- 
ments that had been cut. The pigeon did not ſeem 
to be at all diſordered by it, and recovered in the 
ſame ſpace of time as another did, which I had pre- 
pared by way of compariſon, and to the pericranium 


of which I had not applied the venom, 
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I * this experiment on four other pigeons, 
with the ſame ſucceſs. Neither of them died, and 
in neither was the attack of the diſeaſe of the VC» 
nom m perceptibſe. | 


On the Bones and P eriofieum, 


T laid bare the cranium of a pigeon, ſtripping off 
a good part of the pericranium. I made ſmall 
wounds in the cranium with a lancet, taking care 


not to pierce the whole ſubſtance of it, and intro- 


duced a conſiderable quantity of venom, prevent: 
ing it as uſual from communicating to the neigh- 


bouring parts. The animal not only ſurvived, but 


did not appear to have ſuffered the ſmalleſt inconye- 
nience. 
The conſequences of three experiments on pi- 
geons, treated in the ſame way, were the ſame. 
Faving laid bare the tibia of two pigeons, and 
freed it well of the cellular membrane, I wounded 


both perioſtæum and bone in ſeveral places with the 


point of a needle, and poured the venom copiouſly 
upon them. 'The pigeons had not the ſmalleſt per- 
ceptible complaint, and recovered in the ſame time 


as two others did, that I had treated in the ſame way, 


but. without applying the venom, to ſerye as a com- 


| pariſon. ' 


I repeated this « experiment with the ſame circum- 
ſtances on two other pigeons, and the reſult was ex- 
actly the ſame. Neither of them died, nor had the 


ſmalleſt ſymptom of the diſeaſe of the venom. 


[ laid | 
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ns J laid bare the perioſtæum of the ſibia of fix other 
na pigeons, and having pierced it in ſeveral places with 
| a needle, moiſtened it with venom, Neither of the 
pigeons died, not had any complaint. 


Ve- 


Dura Mater and Brain. 


I removed a portion of the cranium of a pigeon, 
taking care to lacerate the dura mater as little as 
poſſible. I wiped this membrane, which was well 
expoſed, as gently as I could, with dry lint, and ap- 
plied to it a drop of venom. The pigeon had no 
ſymptom of the diſeaſe of the venom, and recovered 
within the ſame ſpace of time as another did, that I 
had prepared in the ſame way, but without applying 
the venom, as a compariſon. 

This experiment, on two other pigeons treated as 
above, terminated in the ſame way. 

I removed a portion of the cranium of a pigeon, 
and made incifions in the dura mater all round, in- 
troducing at one of the apertures a drop of venom 

The pigeon recovered, without having had any 
ſymptom of the diſeaſe of the venom. 

After having removed the dura mater of another | 
pigeon, I made a flight incifion into the brain, and 
introduced the venom. The animal recovered in 
the ſame way with the preceding one. 

A third pigeon, on which I made the fame trial, 
died at the end of four hours, | 
| 0 | 
| 4 Marrow ; 
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Marrow of the Bones. | 


I cut the 7ibia in two pigeons, towards the lower 
extremity, and introduced lengthways into the mar. 
row two ſmall bits of wood covered with venom, 
Neither of the pigeons died, nor had any ſymptom 
of diſeaſe. 

I cut the 7ibia in the ſame part, of two other pi- 
geons, and introduced into the marrow two ſmall 
bits of wood, well covered with venom, keeping 
them there fix minutes. Neither of the pigeons 


had any apparent ſymptom of the diſeaſe of the ve · 


nom. 

I repeated this experiment with the ſame circum» 
ſtances on four other pigeons. Each of the trials 
ended the ſame way, the pigeons all recovering 
within the ſame ſpace of time that two others did, 
which lemployed: as a ere, without venom- 
ing them. 


De Venom applied to the Tranſparent Cornea, 


I pierced the tranſparent cornea of the right eye 
of a large rabbit with a venomous tooth. The 
aqueous humour flowed out, I then, with another 
venomous tooth, firſt ſcratched, and afterwards 
pierced, the tranſparent cornea of the other eye. At 
the end of an hour I found the right eye filled with 
the aqueous humour, and perfectly found, At the 

| | | Ns end 
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end of eighteen hours, a ſmall white ſpot formed in 
the tranſparent cornea of the other eye, but without 
my inflammation about it. At the end of three 
days, the white ſpot in the left eye was raiſed above 


the cornea, 
I ſcratched the cornea ot . rabbit with a 


tooth well dried, and at length pierced it. At the 
end of fourteen hours a dark ſpot appeared, and two 
days after the cornea was raiſed up in the form of a. 
pearl, 5 

I poured a drop of venom into the eye of a large 
rabbit, which I examined every hour. At the end 
of eighteen hours, the membrana nictitans ſeemed 
ſomewhat redder than uſual. | 

Ipoured two drops of venom into the eye of an- 
other rabbit, and this was not ſucceeded, by any in- 
flammation, 

I made the ſame 8 on the eye of a third, 
which continued in its natural ſtate. 

LT repeated it on three other rabbits, neither of the 
eyes of which became ſenſibly inflamed. 

I moiſtened the eyes of a large rabbit ſeveral 
times with a conſiderable quantity of venom, and 
likewiſe applied ſeveral drops to its lips and tongue. 
At the end of three hours the membrana niclitans ap- 
peared a little red, but at the end of eighteen haurs 
returned to its natural ſtate, 

I put ſeveral drpps of venom on the tongue of 
another rabbit, and ſmeared it on the lips and 
palate with a bruſh. There was no ſwelling in any 


part 
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part of its mouth, neither was the rabbit at all diſ. 
ordered. | | 

This experiment repeated on two other rabbits 
was attended with the ſame conſequences. No part 
of the mouth was either ſwelled or joflamed, 


CHAPTER TY; 


Experiments on the Comb, Gills, Noſe, and Neck, of 
Animals. 


My next purfuit was that of examining the ef- 
fects of the venom of the viper on the comb, gills, 
noſe, and neck of animals. My experiments on 
theſe parts have been attended with unexpected and 
intereſting conſequences; and therefore I have 
thought it proper to treat them apart, in an exten- 
hve way. 


Experiments on the Comb of Fowls, 


T had the comb of a fowl bit twice by a viper, 

There was a conſiderable hemorrhage from the 
wounds made by the teeth. At the end of three 
hours the gills were ſwelled, and in fix a large tu- 
mour or bladder was formed. The fowl died at the 
end of four days, without having either eat or drunk. 
SE. The 
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dil The tumour of the gills, which united them into 
one monſtrous body, was filled with a watry fleſh- 
coloured humour, and with an heap or web of fila- 
ments and veſſels. 

I had a ſmall eock bit onee in the comb by a 
viper, and treated it immediately. It died at the 
end of ten minutes. 

I had another cock, of the fame fize, bit once in 
the comb'by a viper, and treated it, At the end of 
two hours 'both gills had already ſwelled; at the 
end of twenty-two this fwelling was very much 
abated; and in thirty - ſix there were only ſome little 
remains of ſwelling in one of them, In forty hours 
the eock- was perfectly recovered. 

I had the comb of a large cock bit three times by 
viper. It was branched, pointed, and more than 
a third of an inch in thickneſs, It bled a little, and 
there were ſame ſmall drops of venom beſide the 
holes made by the teeth. I made a ſmall wound in 
the comb with the point of a lancet, and introduced 
2 ſmall quantity of venom, The cock had no 
ſymptom of complaint. TwWo days after I had it 
bit twice in the comb by another viper. At the 
end of two hours the part appeared ſomewhat livid 
towards its baſis, and perhaps a little ſwelled. At 


er, the end of three hours the gills were very much 
the enlarged, and at the expiration of twenty, were be- 
ree come of a monſtrous fize, and livid for their whole 
u- extent. At the end of twenty-three hours they 
„e burſt, and the cock died very ſoon after, 
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There cannot be the ſmalleſt doubt but that the 


venom in the firſt caſe was thrown out by the bload, 
and this happens not unfrequently. It is much more 
difficult to account for the tumour that, notwith. 
ſtanding the cock was bit in the comb, formed in 
the gills. However I have frequently ſeen ſome. 
thing fimilar happen in other animals. The bite 
made in the leg of a rabbit frequently cauſe 
a tumour, or an obſtruction of the humours in the 
moſt inferior parts of the ſame leg. But the expe. 
riments muſt be continued. | 
I had the comb of a fowl bit by two vipers, by 
each twice. At the end of two hours one of the 
gills only began to ſwell. In twenty they were 
both very much ſwelled, and united in ſuch a way 


that they formed a fingle body. - At the end of 


thirty-ſix they were enormouſly ſwelled and very 
livid, In ten days the fowl recovered. On the 
fourth day of the diſeaſe it reſpired with difficulty, 
and with a hiſſing noiſe ; the glottis was inflamed 
and open, and the trachea arteria ſwelled. 

J had the comb of another fowl bit ſeveral times 
by two vipers. At the end of three minutes the 
part next the head was livid, and appeared a little 
ſwelled. In an hour the livid colour and tumefac- 


tion ſeemed to be ſubſided, but on the other hand, 
the gills were enlarged. In three hours one of the 


lower eye · lids exuded blood from all its ſmall ori- 


flces. The gullet and palate were black. In twelve 
howe the fowl was in a dying ſtate, the gills being 


livid 


= © oy wy 


Tr" 1 _—_— 1 — 


o N POISONS. 205 


lirid and of an enormous fize. It died at the end 
of thirty-three hours. 

I had the comb of a fowl bit ſeveral times by a 
viper. One of its gills ſwelled a little. At the end 
of thirty-ſix hours this ſmall degree of ſwelling had 
diſappeared, but the fowl reſpired with difficulty, 
and in doing this made a great noiſe, The wind- 
pipe was ſwelled, and very much enflamed, even at 
the end of fix days. The animal was perfectly re- 
covered in ten. 

All theſe experiments ſhow that there is an im- 
mediate communication of veſſels and humours, 
betwixt the comb and gills of fowls. I do not 
give a detail of more than ten experiments beſides 
that I made on fowls, ſince they terminated in the 
way with the caſes juſt related, 


Experiments en the Gills of Fowls. 


f was defirous of knowing what would be the 
conſequence of having fowls bit by vipers, not in 
the comb, but in the gills only; that is to ſay, whe», 
ther the bite would be equally dangerous, and whe- 
ther the tumdur would fly up to the comb without 
forming in the gills, or would form both in the gills 
and comb, 

I had the gills of a fowl bit repeatedly by two 
Vipers. At the end of two minutes they had- al- 
ready ſwelled, and become livid. -There was a 
great flux of humours in the eyes, which were 

cluſed 
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_ cloſed by the enlargement of the membrana nia. 

tans, In leſs than an hour the gills were of 2 
| enormous fize, and livid all over. The fowl dic 
at the end of the fifth hour, 

| I had the gills of a ſecond fowl bit twice by: 
| viper. They ſwelled in leſs than four minutes, 
| and in two hours were extremely large and livid, 
i, The comb appeared a little dark towards its pointy 
| and edges, The fowl died at the end of thre: 
days, 
Theſe trials may * one to ſuſpect tha 
wounds made in the comb are leſs dangerous than 
thoſe made with the lame circumſtances in the 
gills, 


To come at the truth of this hy potheſis, I made 
the following experiments. I had fix fowls bit, 


each twice by a diſtinct viper; three in the comb, 
and three in the gills. One only of the former ; 
died, and two of the latter. ' 


On repeating this experiment on fix other fowls, 
the reſult was ſomewhat different, Only one of | 
thoſe bit in the comb died. and all thoſe that were | 
bit in the gills. 
Theſe new experiments led me to think that my 
conjecture was very probable z that is to ſay, that 
the bite of the viper in fowls is more dangerous 
when made in the gills, than when it was made in 
the comb. | 
The accident which ſupervenes ; in the fowls the 
comb of which has been bit by vipers, is very fin- 


gular. The action of the venom, or its diſeaſe, is 
; conveyed 
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nit; conveyed to a remote part that has not been bit; 
of a but when the gills are bit, the venom does not fly 
did vp to the comb, nor does the diſeaſe communicate 
itſelf to that part, and yet the ſtructure both of the 
gills and comb is the ſame, and the veſſels and 
nerves are common to both. | 

This circumſtance ſtruck me ſo forcibly, that 
I thought it deſerving an analyſis of ſome kind, 
and of being ſearched into bv ſtill further trials. 

I began by having the comb of a fowl bit 
onde, and at the end of fifteen ſeconds cut off 
both gills. The fowl not only recovered, but 
there was no change in the gills, nor any appear- 
ance nor ſymptom whatever of the diſcaſe of the 
venom. - 

I had another fowl bit once in the comb, and at 
the end of fifteen ſeconds cut it entirely away. The 
gills did not ſwell, neither had the fowl any ſymp- 
tom of the diſeaſe of the venom. 

I had the gills of a large cock bit repeatedly by 
a viper. In fix hours they were both very much 
enlarged. On the following day they were ſtill 
more ſo, and were befides livid. The cock reco- 
vered at the end of thirteen days, 

I had the gills of another cock, a very large one, 
bit ſeveral times by two vipers. At the end of ten 
f minutes I cut them off. On the following day it 
ate, and appeared in health, and after three days was 
e perfectly recovered. 
f I repeated this experiment on the gills of fix 
ether cocks, each of which I had bit repcatedly 
2 | by 
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by two diſtinct vipers. I cut off the gills in all of 
them, but at different intervals ; at the end of I, 
2, 4, 8, 16, 32, minutes. They all recovered, and 
had no other complaint, than that produced by 
the cutting off of the parts. 

I had a large cock bit ſeveral times in the comb 
by two vipers, and after eight minutes cut off its 


gills. It died at the end of three hours. 


I had another cock, a very large one, bit repeat. 
edly in the comb by two vipers, and after four mi. 
nutes cut off its gills. It died at the end of twenty- 
ſeven minutes. It was ſcarcely bit by the firſt viper, 
when it could no longer ſupport itſelf, or hold its 


head erect. It opened its beak, from which a gluti- 


nous humour flowed, and breathed ſhort, 24 with 


difficulty. 


1 repeated this experiment on fix other cocks, 
each of which I had repeatedly bit in the comb by 
two diſtinct vipers. I cut off the gills in each of 
them at the end of four minutes. Three died in 


leſs than twenty hours; the other three were very 


much diſeaſed, and did not recover till the end of 
ten days. | 


Experiments on the * of Animals; 


I had a ſmall guineapig bit twice by a viper in 
the back part of its neck. I treated it. It dicd at 


_ end of torty minutes. Bind 
el. a0 a Ih had 


1 


i 
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had a middle-fized rabbit bit twice by a viper 
in the upper part of the neck, and treated it. It 
died at the end of twenty-four hours: 

I had two guineapigs bit in the neck; each twice 
by a diſtin& viper. One was treated, and the other 
not, Both of them died; the one treated at the 
end of an hour, the other at the end of four. . 

I had two ſmall rabbits bit in the neck, each re- 
peatedly by a diſtinct viper. I treated one, and 
made it ſwallow the volatile alkali ſeveral times, and 
did nothing to the other. Both of them died; the 
firſt at the end of four hours, and the other at the 
end of twenty-two. 

L had a large guineapig bit twice in the neck by a 
viper. In an hour the part of the neck that had been 
bit became ſwelled and livid. At the end of twenty- 
three hours a large wound appeared. At the end of 
the ſecond day the humours which formed the tu- 
mour, had extended to beneath the chin, and formed 
2 large bag or bladder. In four days the tumour 
had ſwelled to ſuch a degree, that it almoſt covered 
the breaſt, The ſkin had loſt its hair and epidermis, 
and a ſlightly- coloured humour exuded from it. 
At the end of ſix days the ſwelling began to dimi- 
niſh, and the guineapig recovered at the end of 


| fifteen, 


The diſeaſe in this animal, or the matter which 
deſcended from the upper to the lower part of its 
neck, and which even reached to the breaſt where 
it formed a cyſt or bladder, bears a ſtrong analogy 


to the circumſtances that were obſerved on having 
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the fowls bit. There is only this difference, that 
in fowls this effect is more frequent, and is of. 
tener the caſe than otherwiſe ; whilſt, on the con- 
trary, it happens very rarely in quadrupeds bit in 
the neck, at leaſt in guineapigs. Of twenty-two 
animals bit in the ſame way, of which eleven were 
treated and eleven not, I found five in which this 
tumour deſcended below the neck, and formed a 
bladder. Of theſe five, three were treated, and 
two not. The number of deaths, which confiſted 
of four in the whole, was equal on both fides. 

It is however certain, that having had ſome others 
bit, but each of them by ſeveral vipers, and ſeveral! 
times by each, the tumour or cyſt formed in the 
interiour part, in a greater number of them, and that 
almoſt all of them died. | 

The conſequences were analogous, on trying the 
ſame experiments on rabbits. The cyſt ſometimes 
forms beneath the chin of theſe animals, although 
they have only been bit in the neck ; and this hap- 
pens more frequently when they have been bit by 
ſeveral vipers, in which caſe they die much 
reader, | 
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Experiments on the Noſe of Animals. 


It remained for me to examine the bite of the 
viper on a part that is held the moſt ſenſible, and 
the moſt likely to occaſion death when it receives 
an injury, in ſome particular animals. — This is the 

| . noſe, 
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2I1 
he hoſe. It appears, that the cat, an animal very ob- 
of. ſtinate in dying, periſhes as readily as others, if 
10. ſtruck in this part. 

1 Mead reckoned it fo ſenfible and ſo dangerous 
at in dogs, that, wiſhing to aſſure himſelf of the effi- k 
1 cacy of a remedy againſt the bite of the viper, he 
his had a dog bit on the noſe, and applied the remedy. 
F_l The dog lived; and this was ſufficient to give the 
* remedy the reputation of a true ſpecifick ; ſo ſtrong 
ted was the opinion, that a bite of the viper on the 

noſe was mortal. PUS oh | 
** I ſhall not relate here all the experiments I made 
1 on this part, but only a ſmall number of them, 
the which will be ſufficient to give a clear idea of the 
4 fallacy of ſome popular opinions. 

We ſhall ſee what we ought to think of the bite 
ah of the viper on the noſe, and how abſolutely neceſ- 
* fary it is to conſult nature by facts and experiments. 
oh Nothing is niore dangerous and more uncertain in 
ip- reſearches of this nature, than a vague analogy, or 
by a ſeducing and probable reaſoning. Nature is not 
nh to be divined, and prophets i in the ſcience of phyficks | 

are not to be believed. 

I had a ſmall rabbit bit twice on the noſe by 2 
viper. In two minutes the part was ſcnfibly in- 
flamed. In three hours a tumour was formed in 
the neck, beneath the chin. In ſeven hours this 

the tumour was become very large.—The animal re- 
nd covered however. 

ves I had another rabbit, ami larger than the 
the former one, bit on the noſe by a viper, and treated 


ole, P 5 2 it. 
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it. It was bit twice, but one of the bites was made 
on the upper lip, at the ſide of the noſe. In the 
ſpace of two minutes the noſe was ſwelled, and a 
very large tumour formed under the ehin. At the 
end of twenty hours this tumour burſt, and dif. 
charged a great deal of matter, The rabbit reco- 
vered at the end of ſix days. 

1 had a third rabbit, of a middle fize, bit twice 
on the noſe by a viper. In a very little time the 
part ſwelled and inflamed. In two hours a tumour 
formed beneath the chin, which at the end of ſeven 
diſcharged blood, and was very large. In thirty- 
fix hours the tumour and ſkin began to dry, and 
the animal recovered at the end of the fixth day. 

Six other rabbits were bit in the ſame way. Nei- 
ther of them died, and the effects of the bites were 
pretty much the ſame as thoſe related above. The 
bite of the viper on the noſe of rabbits, contrary to 
what one would naturally have thought, ſeems to 
be leſs dangerous than that in other parts. The 
diſeaſe it produces, as to the ſeat of it, is very ſimi- 
lar to that in the comb of fowls. Here again a tu- 
mour forms, in a part where the animal has not 
been bit, and beneath the ſeat of the bite, in which, 
in moſt caſes, the venom ſcarcely oceaſions a real 
and ſenſible complaint. The only effential dif- 
ference is, that the tumour in rabbits is of 2 
greater extent, reaching ſometimes to the middle 
of the breaſt. 

We are now to fee, whether the ſame thing hap- 


pens in animals of other ſpecies'.. 
I had 
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I had a large guineapig bit on the noſe by a viper, 
Ja two hours the part was very much ſwelled ; at 
the end of three the ſwelling was diminiſhed, but 
in its place a large tumour formed beneath the 
chin. At the end of fifteen hours, the tumour 
broke, and diſcharged a great deal of blood and 
ſerum. In thirty-fix hours the diſcharge ceaſed, 

and the opening in the ſkin dried up. The animal 
was perfectly recovered at the end of four days. It 
was never very much diſordered, ſince it ate during 
the whole time of its illneſs. 

I had another large guineapig bit twice on the 
noſe by a viper. The noſe and mouth ſwelled very 
much, but this ſwelling diminiſhed i in proportion as 

a tumour formed under the chin. After twenty- 
two hours the tumour, which had broke an hour 
before, began to dry up, and at the end of thirty- 
fix ſeemed perfectly dry. At the end of two days 
the animal was recovered. During the whole 
courſe of its complaint it ſuffered but little, and ate 
conſtantly. 

I had a large guineapig bit on the mouth by two 
vipers, each biting twice. The noſe ſwelled in 
leſs than three minutes, and ſtill more ſo at the end 
of ten. T'wo hours after, a tumour formed beneath 
the chin, when the ſwelling of the noſe diminiſhed, 
and in a ſhort time entirely ſubſided. At the end 
of twenty-three hours the tumour beneath the chin 
was fo large as almoſt to cover the breaſt, and in 
two houts more it burſt, In the ſpace of five other 
hours the animal recovered. | 
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1 repeated this experiment on another large gui. 
neapig, which I had bit by three vipers, each viper 
biting three times. The noſe and mouth both 
ſwelled very much, but continued in that ſtate only 
four hours. At the end of the ſecond hour a large 
tumour appeared under the chin, which in twenty- 
three hours was become enormous, and reached to 
the breaſt. This tumour broke at the end of thirty 
hours, but the animal was not perfectly recovered 
till the eighth day. The bones of the noſe were 
laid bare, and the ſurrounding {kin all conſumed. 

I made the ſame experiment on two other guinea- 
pigs, but ſmall ones. One died at the end of twelve 
hours; the other had the uſual tumour, was excced- 
ingly ill, but did not —_—— 

The bite of the viper on the noſe ſeems to pro- 

duce pretty much the ſame effects on guineapigs as 
on rabbits; and it appears that the venom is leſs 
dangerous in this part than in any other. The 
ſame effects are here conſtantly obſerved as to the 
ſeat of the diſeaſe ; but are they the ſame in all 
other animals ?—T ſhall relate what I met with in 
dogs and cats, creatures that enter into the plan of 
my preſent reſearches, and this will ſhow how little 
analogy alone ought to be truſted, and that the 
ſame cauſe produces very different effects, on 
fimply changing ſome cireumſtance, which one 
would not have ſuppoſed dir of influencing a 
great deal. 

I had a ſmall dog bit repeatedly on the noſe by 
two vipers. Both noſe and mouth ſwelled, and the 

| dog 
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dog died at the end of eight hours, without any 
ſymptom of diſeaſe in any other part. 

I had another dog, twice as large as the pre- 
ceding one, bit repeatedly on the noſe by two 
yipers. Its mouth ſwelled to ſuch a degree, that 
the lips were very much enlarged twelye hours 
after, It vomited ſeveral times, and continued 
ill for three days, when it began to drink. On the 
fourth it ate, and on the fifth was perfectly reco- 
vered. 

I had another dog, ſtill Kant than the one laſt 
mentioned, bit on the noſe by three vipers, each 
viper making three bites. In a little time its noſe, 


mouth, and lips, were ſwelled ſo as to become hi- 


deous. It vomited a great many times, ate and 
drank on the fourth day, and recoyereg on the 
fifth, | 

I had another dog, of the ſame fize as the pre- 
ceding one, bit on the noſe by four vipers, each 
biting three or four times. It had a bite at the fide 
of its noſe, and another on one of its lips. It vo- 
mited frequently, neither ate nor drink till after 
the third day, and recovered on the fifth. 


I had another large dog bit on the noſe by ſix 


vipers, each of which bit three or four times. Its 
noſe and mouth ſwelled enormouſly ; it vomited a 
great many times, ate after the fourth day, and 

recovered on the fixth. | 
Laſtly, I had another dog, of the ſame ſize as the 
three preceding ones, bit on the noſe by fix vipers, 
by cach three or four times. The part ſwelled vio- 
4 lently, 
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lently, and the animal did not eat till after the fifth 
day. It vomited frequently, and recovered at the 
end of ſeven days. 

Rabbits and guineapigs bit on the noſe, uſually 
have the diſeaſe beneath the chin, and not in the 
part bit. It is quite the cantrary with dogs, in 
which the diſeaſe is entirely canfined to the noſe, 
the part that received the bite, They therefore 
form an exception to the caſes related prior 0 
theirs. 

It is likewiſe ſingular, that as the action of the 
venom is confined to the noſe, it does not produce 
incurable wounds and gangrenes in that part. We, 
however, find it to be quite otherwiſe —bites on 
the noſe in dogs are very rarely attended with a 
wound in the part, and the animal not only makes a 
Nrong reſiſtance to the diſeaſe, but the latter at the 


fame time appears to be very flight, fince the re: ay 
covery takes place in a few days, | wh 
| {wi 


Experiments on Cats bit on the Noſe, 


We have ſeep above, that the cat makes the 
| ſtrongeſt reſiſtance of any animal to the bite of the 
viper, although the venom conſtantly produces i in 
it a diſeaſe. We may therefore conjecture, that 
this bite on the noſe of cats will not be productive 
of mortal effects. But we know, on the other 
hand, that mechanical percufſions on the noſe are 

dangerous 
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dangerous to theſe animals, and that they ſoon die, 
if they fall from a height on this part, 

From theſe conſiderations, I wiſhed here again to 
have recourſe to experiments; which can alone de- 
termine the truth. 


I had a middle-ſized cat bit repeatedly on the 


noſe by a viper. Its mouth ſwelled for a conſidera · 
ble extent. It ate on the ſecond day, and recovered 
on the third, 

I had another, of the ſame fc, bit repeatedly on 
the noſe by a viper. A few minutes after, the part 
ſwelled. The cat vomited twice, ate on the ſecond 
day, and was perfectly recovered on the third. 

In this ſecond cat, the diſeaſe of the venom was 
ſo very ſlight, that the animal appeared to ſuffer but 
little during its continuance, 

I had a third cat bit repeatedly on the mouth by 
a viper. One of the bites fell on its upper lip, 
which bled a good deal, and the whole of its mouth 
ſwelled very violently ; however it ate on the ſe- 
cond day, and on the third was recovered. 

I had a large cat bit repeatedly on the noſe by a 
viper. The part bled very much, and ſwelled a 
tew minutes after. At the end of twenty hours it 
was ſtill more ſwelled, notwithſtanding which, the 
cat appeared but little diſordered. It recovered at 
the end of forty hours. 

I had another cat, of a middle fize, bir repeat- 
edly on the noſe by a viper, which likewiſe bit it 
on the mouth and lips. The mouth ſwelled at the 
end of five minutes, 2nd at the end of five hours 
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the cat vomited ſeveral, times. In thirty-ſix hour 
it was perfectly recovered. 

J had another cat, of a middle ſize, bit on the 
noſe, and on the mouth both below and above, 
After ſeven hours it vomited ſeveral times. It; 

- noſe and mouth were but little ſwelled, and at the 
end of twenty hours it recovered. 

Another cat, of a middle ſize, was hit by three 
vipers, each of which bit three times, or upwards, 
on the noſe, mouth, and even within the palate, 
from which there was an hemorrhage. Some mi. 


nutes after, its mouth ſwelled, it vomited ſeveral 
times, but the palate did not ſwell at all. It ate at me 
the end of three days, and at the end of the fifth | 
was perfectly recovered. bec 
I had another cat, ſomewhat larger * the pre- the 
ceding one, bit by four vipers. Each viper bit ſe- nes 
veral times, on the noſe, mouth, and lips, and in ſur 
the palate, inſomuch that the cat, feeling one of the I h 
bites within its mouth very ſenſibly, ſeized the dec 
viper betwixt its teeth, and almoſt ſevered its head } 


from its body. The noſe and mouth in this cat Ih. 
ſwelled very much, it vomited ſeveral tines, ate Wl tho 
on the fourth day, and recovered on the fixth. ſery 
I repeated theſe experiments on three other cats, i whi 
which TI had bit repeatedly in the noſe by a viper, 
and the effects were pretty much the ſame. We 
may therefore, 1 think, conclude, that the bite of 
the viper on the noſe is not very dangerous to dogs, 
and that it is ſtill leſs ſo to cats, 


+. 
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11 is; lowered, very ſtrange, that in both theſe 


1Oury T's 
| animals there is no tumour beneath the chin, and | 
the BW that the local diſeaſe is confined to the part bit; 11 
We, whilſt, on the contrary, the diſeaſe in rabbits and | | 
Its guineapigs is not in the part bit, but in another part Fi 
the of the animal beneath it. | 
It is clear, that this difference can only depend 1 
uree on the different organization and nature of thefe | | 
rds, animals; and it is preciſely this diverfity that we | 1 
ate, are ignorant of, „ 1 1 
mi. I muſt here obviate a difficulty that may be made |, 
cral by thoſe who are not accuſtomed to ſuch experi- 
eat ments, 
Ifth Theſe may oppoſe, that bites in the noſe probably 
become leſs dangerous from the animal's licking 
re- the part. This is never done by rabbits and gui- 
fe. neapigs, notwithſtanding they are bit. I have aſ- 
| 10 WY fured myſelf of this particular in ſuch a way, that 
the | have nat the ſmalleſt ſuſpicion of having be 
the WW deceived. | | | 
ead More than two-thirds of both dogs and cats that 


cat bad bit in the noſe, never licked the part, al- 


ate though they could eafily have done it, I ob- 

ſerved them myſelf, and had them obſerved, for 

ats, WW whole hours, It is true, that thoſe which bled a 
1, good deal licked themſelves if they could; but it 

We was evident, on obſerving them, that they only en- 

of WH deavoured with the tongue, to free themſelves from 

25, WH the blood which tickled them in flowing down, 

and that this was no ſooner effected, which happens 

I: WH in a moment, than they ceaſed to do fo. — In the 

| expe- 
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experiments I made on dogs and cats, I prevents 
ſome of them, when they bled at the noſe, fron 
licking the part, and ſuffered others to do it. The 
diſeaſe was the ſame in all; and it is, therefor, 
certain, that fimply licking the noſe, whether in 
dog or cat, does not at all diminiſh the effects 9 
the venom of the viper on that part, 


CHAPTER VI, 
Experiments on the Tendoas, 


SEVERAL modern phyfiologiſts have thought tha 


the tendons are not endued with ſenſation. It is cer- 


tain that it has not yet been proved clearly, thata 
tendon receives nerves, either from the mulcle, or 
from the tunica vaginalis which covers it, N either 
is it more apparent that it has blood-veſlels, at leaſt 
in any number, and ſenſible ones. It is therefore 
natural to ſuſpect, that the bite of the viper on 2 
tendon cannot be of any great conſequence, and 


that the venom cannot act on this part. I wiſhed 


nevertheleſs to conſult experiment once more on this 
point. 
In having the tendons bit by vipers, I was more 


than once on the point of being deceived ; and if 
had 
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dad not multiplied my experiments, and varied them 
Vented in ſeveral ways, as I did, I ſhould certainly have 
been ſo. I ſhall be circumſtantial in relating ſome 
of the trials I made on the tendons, to ſhow that it 
iseaſy for any one, even for an obſerver, to be de- 
ceived, if he only follows fimple experiments, ſince 
the reſult of them may vary, although there appears 
to be no variety in the circumſtances with which 
they are made. | 

My experiments were made on rabbits, of which 
I employed the largeſt I could find, ſome of them 
weighing ten pounds and upwards. 

Having removed the ſkin from the endo achillis 
of a rabbit, and perfectly ſtripped it of its tunick, 
for a ſpace of fix lines in length, I paſſed under it 
ſeveral folds of fine linen, to prevent the venom. 
from communicating to any other part. I wounded 


the tendon in ſeveral places with a venomous tooth, 
and afterwards covered it with bits of linen in ſuch 


a way, that it did not feem poffible for the poiſon to 
communicate to the neighbouring parts. The rab- 
bit died at the end of thirty · ſix hours. The tendon 
was livid throughout its whole ſubſtance, but the 
parts about ĩt were not ſenſibly changed. 

I opened by an incifion, the fkin that covers the 
tendines achillis of another rabbit, and ſtripped the 
tunick from both. The tendons were ſmooth, fil- 
ver-coloured, and free from veſſels. I paſſed ſeveral 
folds of linen beneath them, and had them bit ſeve- 
tal times by two vipers, covering them with linen 
in ſuch a way, that the venom could not glide elfe- 
where. 
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where. The rabbit died at the end of thirty-eight 
hours. The blood in the auricles, in the ventricle, 
and in the large veſſels of the lungs, was black and 
coagulated. There were ſeveral livid ſpots in the 
lungs. The muſcles adjacent to the tendons were 
little inflamed, and likewiſe had livid ſpots in ſexe. 
ral places. 

I repeated this expetiment on two other rabbits, 
with pretty much the ſame reſult. Both of them 
were dead-at the end of thirty-ſeven hours. 

Although it clearly reſults from the experiments 
I have juſt related, that rabbits die after having been 
bit in the zendo achillis by vipers, I could not how: 
ever conceive, that the death of thoſe I have men- 
tioned; was occaſioned by the introduction of the 
venom, and its ſubſequent diſeaſe; 

It did not appear poſſible to me, that a part en- 
dued with ſo few vital principles as the tendon, 
which is not at all ſenfible, and which may be cut 
both in men and animals with impunity, could be 
ſuſceptible of the action of a venom that has no in- 
fluence either on the mouth or ſtomach. I ſuſpect- 
ed that theſe animals died from ſome other cauſe or 
circumſtange I could not diſcover. 

In conſequence of this ſuſpicion I determined to 
multiply my experiments, and to Giverhfy them as 
the caſe might require. 

Having removed the {kin from the d achills 
of a rabbit, and ſtripped it of its tunick above and 
below, ſo that it appeared ſmooth and white, | 


- wounded it with the point of a large and ſharp nee- 


dle, 
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dle, which pierced it through. The needle was well 
covered with venom, and I had put ſeveral folds 
of linen beneath the tendon. I wiped the tendon 
ſeveral times, removed the linen, and left the part 
expoſed. I then introduced into the aperture made 
in the tendon, a bit of wood well covered with ve- 
nom, and having withdrawn it, poured in a drop of 
pure venom. At the end of twenty-four hours, the 
tendon ſeemed diſcoloured at the part wounded. 
The rabbit, however, ate conſtantly, and at the end 
of fifteen days was recovered, 

In another rabbit, I removed a large portion of 
the ſkin that covers the joint of the knee, and 
ſtripped the ligament that binds this part of the adi- 
poſe membrane. I wounded it obliquely with a 
venomous tooth, in eight places, at each of which a 
ſmall drop of venom appeared. I made ſmall in- 
ciſions into each puncture, with the point of a lan- 
cet, which penetrated into the ſubſtance of the li- 
gament without piercing it through, and conveyed 
the venom within. The rabbit recovered in eight 
days, and ſeemed not to have had any internal com- 
plaint. It ate conſtantly, and continued lively and 
active. 

Having ſtripped the tendo achillis of another rab- 
bit of its tunick, and put folds of linen beneath it 
as uſual, I had it bit ſeveral times by two vipers. I 
then covered it with linen, and removed that which 
was beneath. The rabbit for the firſt few days 
ſeemed to have no complaint, but the wound in the 
tendan never healed . At the end of ten 
days 
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days its belly appeared to ſwell, and, on its dying at 
the end of ten days more, I found it to be drop. 
ſical. | | » 

Theſe experiments ſeem to oppoſe the former 
ones, and to render it a matter of doubt whether 
the bite of the viper on a tendon produces the di. 
ſeaſe of the venom, or not. The latter caſes ſeem 
to indicate that it does not; but they are contradict. 
ed by the former ones. Now, as one of the princi- 
pal reſearches I propoſed to myſelf to make, at ſet: 
ting out on my experiments, was to diſcover what 
are the parts acted on by the venom of the viper, 
and to obſerve its different effects on the different 
parts of an animal, I was determined to continue 
my experiments on- the tendons with a degree of 
obſtinacy, and to ſee if I could ſucceed 1 in clearing 
up this point. 

Wiſhing to obſerve a greater degree of preciſion 
in my experiments, and ſuſpecting that the venom 
might perhaps communicate to the neighbouring 
parts in which the incifion had been made, and that 
it might penetrate by degrees through the linen, how 
much ſoever the latter might have been folded, 1 
conceived the idea of putting betwixt the folds, a 
piece of thin and pliabie lead. 

Having ſtripped the fendo achillis of a rabbit of 
its tunick, I paſſed beneath it a piece of linen fold- 
ed eight times, in the middle of which I had put 2 
bitof lead, ſuch as 1 have juſt deſcribed. I pricked 
the tendon in ſeveral places with two venomous 
teeth, and oth wah it in ſuch a way that it was quite 

4 encloſed, 
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encloſed, having a bit of lead both above and below, 
The animal died at the end of thirty-two hours. 
The tendon was black at the parts where it had been 
wounded, the muſcles near it were a little inflamed, 


1 and the blood about the heart in a diſſolved ſtate. 
h All theſe precautions, as we ſee, could not prevent 
> cor retard the death of the animal. As this was, how- 


ever, but one ſolitary caſe, I did not think it proper 


to ſtop here. | 
I repeated the experiment on the fendines achillis 


T of four other rabbits, well ſtripped of their tunicks. 
1 I applied the linen and bits of lead as ufual, wound- 
* ing the tendons with venomous teeth, that the ve- 
of nom might be more collected, and ſpread as little as 

poſhble on the tendon. In a word, I omitted no- 
5 thing that could make theſe experiments decifive 
4 ones. The rabbits all died in leſs than forty hours. 

In ſome of them the blood was coagulated about the 
: heart, but not in others. The lungs were ſpot- 


ted in all of them. The muſcles in the vicinity of 
the tendons were a little inflamed, and in two of 
the rabbits livid. 

Theſe new trials did not clear up my doubts. If 
on one hand they rendered the action of the venom 
on the tendons probable, on the other hand I could. 
not conceive how a part, that is neither ſenſible, 
nervous, vaſcular, nor muſcular, could either re- 
ceiye the diſeaſe of the venom, or communicate it 
to the animal, ſo as to occaſion its death. I reflect- 
ed again, that I had employed large rabbits ; that I 
had neither applied much venom, nor made uſe of 
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many vipers; and that, on other occaſions, I had 
found a large rabbit to die late and with difficulty, 


although it had been bit by ſeveral vipers, and died 


with large wounds, and with the moſt aſſured ſymp. 
toms of the diſeaſe of the venom. This made me 
fall upon a new ſpecies of experiments, from which 
I flattered myſelf that I ſhould draw ſome kind of 
information. 


I prepared the fendo achillis of a rabbit as above, 
and paſſed beneath it a piece of linen folded ſixteen 


times, with a bit of lead in the middle. I pierced 
the tendon in the uſual part with a venomous tooth, 
and introduced adrop of venom collected at the ori- 
fice, into the ſubſtance of the tendon, by a longitu- 
dinal incifion three lines in length, made with the 
point of a penknife. The incifion did not penetrate 
through. I left the tendon, venomed in this way, 
during a ſpace of fix or ſeven minutes, and then 


ſoaked up the venom with dry lint, and by the'means 


of ſmall pincers, waſhed the wounded part of the 
tendon. ſeveral ſucceſſive times. In proportion as 


the linen became moiſt, I took hold of one end of 
it, and drew it by degrees from under the tendon. 


It was impoſſible in this way for the water to ſoak 
through the linen, and communicate the venom to 
the adjacent parts. As I waſhed the tendon upwards 
of twenty times, it was not poſſible for an atom of 
venom to remain within it. The rabbit died at the 
end of thirty-two hours; the tendon was almoſt in 
its natural ſtate, its colour being ſcarcely deepened 
at the part where the wound was made. 


I re- 
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repeated this experiment on two other rabbits, 
uſing the ſame precautions. They were both dead 
in leſs than thirty-ſeven hours; 

It occurred to me, that the linen left above and 
beneath the tendon till the death of the animal, 
might perhaps bring on ſuch a change in the neigh- 
bouring parts, as to occaſion a mortal diſeaſe; 

Having removed the ſkin from the #endo achillis 
of a rabbit, and ſtripped it of its tunick, I put linen 
beneath it as uſual, and wounded: it with a veno- 
mous tooth. I wiped the tendon with lint, and 
waſhed it a little, taking care that the water did not 
touch the adjacent parts. I then removed the 
linen / and applied freſh, to the part. The rabbit 
died at the end of thirty-ſix hours. The parts about 
the tendon were in a natural ſtate, 

I prepared the Achilles' tendons of another 2. 
bit in the uſual way, and wounded them with a ve- 
nomous tooth. I left them in this ſtate for two 
minutes, and then threw on them a great deal of 
water, repeating the ablution till I conceived that 
they were perfectly cleanſed in every part, and that 
the venom as either totally waſhed away, or diluted 
ſo effectually, that it could not convey its action to 
the adjacent parts. I had found from former ex- 
periments, that when any other part of an animal 
was bit, or wounded by a venomous tooth, the 
throwing of any quantity of water on it was inef- 
fectual, and did not prevent the animal from dying, 
and from having the uſual diſeaſe of the venom in 
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the part bit. The rabbit, the ſubject of this expe. 
riment, died at the end of thirty-two hours. 

Another rabbit treated in the ſame way, not only 
recovered, but ſeemed to have no other complaint 
than that occaſioned by the inciſion of the ſkin, and 
other parts that cover the tendon. 

 TheſereſpeCtivecaſes, conſidered circumſtantially, 
began to perſuade me, that the venom of the viper 
is perfectly innocent to a tendon. To be certain of 
this, I thought of varying my experiments ill 
more, and of making them in ſuch a way, that they 
ſhould at length become deciſive. 

Having removed the ſkin, and laid bare the fer 
achillis of a rabbit, I bound it very tight rich: 
piece of packthread, at both extremities of the ten- 
dinous ſubſtance. The ligatures were made in ſuch 
a way, that it was not poſſible for any communica- 
tion either of humours or ſenſation betwixt the ten- 
don and the animal to take place, I put the uſual 
folded linen under the tendon, which I wounded in 
ſeveral places with a venomous tooth, betwixt the 
two ligatures. I eovered the tendon with linen, 
and the rabbit died at the end of thirty-two hours. 

I repeated this experiment on another rabbit, the 
tendons of which I tied in the way above, and had 
it bit betwixt the two ligatures. I waſhed the 
wounds with a great deal of water, which I threw 
on with force, and then removed the linen from be- 
neath. This rabbit died at the end of thirty hours. 
An>ther rabbit died in twenty-ſeven hours, after 
having been treated pretty much in the ſame way 

with 
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with the preceding one, with only this difference, 
that inſtead of throwing a great deal of water on 
the rendons, I waſhed them by degrees, applying 
clean and dry-linen, after removing that which I 
employed at firſt, | 
It ſeems at length. pretty clear, that the venom of 
the viper is not the cauſe of the death of the rab- 
bits, in the caſes in queſtion, and that it has no action 
on the tendons. A doubt ftill remained, however, 
which it was neceſſary to clear up. I had obſerved 
that ſeveral muſcular fibres had found their way in- 
to the tendinous portions that form the tendo achillis, 
and conceived that the venom of the viper might firſt 
communicate itſelf to them, and from them to the 
other parts of the animal. Notwithſtanding there 
was but little probability in this conjecture, [ wiſh- 
ed to inform myſelf on the ſubject by experiment. 
Having removed a portion of the ſkin from the 
tendo achillis, and ſtripped it of its tunick, I de- 
ſtroyed the muſcular fibres that deſcend from the 
crural muſcles, and implant themſelves betwixt the 
three portions of this tendon, I paſſed ſeveral dou- 
bles of linen betwixt theſe tendinous portions, in 
ſuch a way that one of them was ſeparated from 
the other two, and encloſed in the linen.'I wounded 
this portion with a venomous tooth, and covered it 
ſo as to prevent the venom from touching any of 
the adjacent parts. The rabbit died at the end of 
thirty-two hours, with its heart and veſſels filled 


with black and clotted blood. 
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I repeated this experiment on the tendons of ano. 
ther rabbit, which died at the end of thirty. two 
hours, The wounded portions of the tendons were 


dark throughout their whole ſubſtance, and thoſe 


which had not been wounded were ftill much more 
ſo. The lungs were- covered with livid ſpots, and 
the heart and large veſlels filled with black and clot- 
ted blood. 9 | ; | 

I made an experiment on another rabbit, in which, 
after deſtroying the fibres betwixt the portions of 
the tendon, I paſſed a folded linen under its whole 
ſubſtance, as I had done in the caſes related a 
little above, and wounded it, without ſeparating the 
parts, with a venomous tooth. The rabbit died at 
the end of thirty-three hours. The wounded ten- 


don was become darker and redder in ſome places, 


and the blood in the heart, and in the veffels that 
go out from it, was black, but fluid. 

It appears till more, that the venom of the viper 
is not the cauſe of the death of theſe animals, but 
that it depends on another cauſe, probably on the 
denudation of the tendon itſelf, The following ex- 
periments remove all doubts on the ſubject. 

I got ready fix very large rabbits, all alike in fize, 
in two of which laid the Achilles“ tendons bare, as 
uſual, and wounded thein with a venomous tooth, 
after having incloſed them well in linen. In twoothers 
T laid the tendons likewiſe bare, but pricked them 
with a needle in ſeveral places. In twoothers] ſimply 


laid them bare, without wounding or pricking them. 
| 2 | r 
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I covered all the tendons in the ſame way with lj. 
nen. All the rabbits died ; the two that had been 
venomed, died together at the end of thirty-two 
hours; of the two the tendons of which were 
pricked with a needle, one died in thirty hours, the 
other in thirty-two, The two in which the tendons 
were ſimply laid bare, died, one in twenty-ſeven 
hours, the other in forty. 

The inferences I have drawn from the experi- 
ments on the tendons — related, are as fol- 
lows: 5 

I. That a tendon is not ſuſceptible of the diſeaſe 
of the venom. 

II. That when a tendon is ſtripped of its 5 tunick, 
the animal almoſt invariably dies, without any inter- 
vention of venom. | 

This laft inference is a very important one, and 
may be ef ſome uſe in the punctures of tendons in 
man, It ſhows how dangerous it 1s to ſtrip theſe 
parts of the tunica vaginalis, and how much this 
membrane ought to be ſpared. 

It remained for me to make one other experiment 
on a tendon, which TI ſhall relate here, and which 
may throw ſome light on the nature and economy 
of tendinous ſubſtances, and of their nutrition. 
Having laid the tendo achillis of a rabbit perfectly 
bare, and deſtroyed the muſcular fibres that enter 
into it, ſo that there could be no Tonger any fleſhy 
fibres or veſſels in the tendon, I found that the rab- 
bit ate a few hours after, and conjectured that it 


would 
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would therefore probably recover. In effe& ix 
lived, and at the end of thirty-four days recovered 
perfectly, the wound made in its ſkin healing up. 
I wiſhed to ſee what had happened to the tendon, and 
whether, as one would have ſuppoſed, it had dried 
up from a want of veſſels. All the veſſels about the. 
tendon had been cyt, and it was abſolutely ſepa- 
Tated from every other ſubſtance throughout, ex. 
cept at its two extremities, I found it covered by 
a ſubſtance, partly ſpongy or cellular and partly 


callous, and ſprinkled with ſeveral veſſels. When 


J got to the tendon, I found it whitiſh, ſupple, and 
nouriſhed, as uſual, although it did not any where 
appear to receive veſſels. 

Were repeated experiments ſimilar to this one to 
be made, important conſequences, and facts rela» 
tive to the nutrition of certain parts, would perhaps 


_ reſult from them. 


The, multiplied and varied experiments I madę 
on the tendons, have been of very great uſe to me in 
the purſuit of my reſearches; If any doubt had 
remained on the ſubject ; if I had not aſſured my- 
ſelf to a certainty that the bite of the viper on this 
part is not attended with any conſequence ; if I 
had apprehended that the venom could communi- 
cate itſelf to the animal through the medium of 
this ſubſtance ; I ſhould have had a thouſand doubts. 
as to the parts on which the venom acts, in an ani- 


mal that has been bit, No ſubject in nature is 


abſolutely indifferent ; and when ſuch rare and ex- 


traordinary effects are to be examined 1 in the ani- 


mal 
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mal body, nothing is to be neglected nothing is 
to be deemed unneceſſary. 


CHAPTER VI. 


On the Nature of the Venom of the Viper. Deſcrip- 
tion of certain Parts of the Head of the Viper, that 
relate to the Venom. 


Rrronz I examine the properties and nature of 
the venom of the viper, I think it incymbent on me 
to ſpeak of ſame other particulars, that relate to the 
canine teeth of this animal, to the bag or mem- 
brane with which they are naturally covered, and to 
the veſicle or receptacle of the venom, which the 
moſt modern writers continue to confound with the 
bag or ſheath of the teeth. I have treated of all 
theſe particulars in the firſt part of this work, but 
think it eſſentially neceſſary to introduce ſome fi- 
gures here, which will give a juſter conception of 
what I have ſaid in the part alluded to, and of what 
| ſhall ſay in the ſequel. 

I have judged it expedient to deyote a chapter 
entirely to this ſubject, and to interrupt, as it were, 
the chain of my experiments on the effe& of this 
poiſon, applied to the different parts of animals ; 
ſince it is before all neceſſary, that the reader ſhould 
know the nature of the venom, and not be left any 
longer to bewilder himſelf in the erroneous opini- 
ons, and hypotheſes deſtitute of foundation, that 


have been fpread by the writers who have employ- 
ed 
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ed themſelves on the occaſion, both before and af. 
ter the publication of my firſt experiments. Tog 
much cannot be ſaid for this effect; for unforty- 
nately, when the mind is prejudiced in favoyy of any 
opinion whatever, eſtabliſhed by authority, and ge- 
nerally adopted, it ſeems to deny itſelf to even the 
evidence of fact. 

In Mead's work on Poiſons, a deſcription is found 
of the head of the viper, the parts of which are re- 
preſented by figures. Theſe figures of Mead, or ra- 
ther of Nicholls, who is the real author of them, are 
fo imperfect, that I have been obliged to ſubſtitute 
others I have had purpoſely made. I have found 
the former ones out of all truth and nature, and who- 
ever will take the trouble to confront them with the 
parts from which they were drawn, will find no dif- 
ficulty in agreeing with me, . 

Fig. 1. of plate I. of this work (ſee the con- 
cluſion of the ſecond volume) repreſents the two 
canine teeth of the viper of one ſide of the upper 

jaw, partly covered by a membrane in the form of a 
bag or ſheath, open, as it is ſeen, to give paſſage to 
the teeth. Mead pourtrays this bag as if it was 
fringed at its edges. It Is indeed ſometimes found 

in this ſtate, but is oftener without fringe or inden- 
tation, and ſuch as I have repreſented it. The ca- 
nine teeth are elevated and laid a little bare, as they 


appear when the viper is on the point of biting; | 
when it depreſſes them, they enter entirely into the 
bag or ſheath. It is eaſy to ſee, that if this bag | 

| were the receptacle of the venom, the latter would 
naturally flow out at the opening in it, and would 
pals 


oo N POISON 5s, 235 


paſs continually into the mouth of the viper. This 
errour is copied from Redi, who believed that the 
venom was contained in this ſheath that covers the 
teeth, and that it was ſecreted in a ſmall gland ſeat- 
ed under the eye. | 

Fig. 2. repreſents this bag or ſheath, s 5s opened 
with ſciflars as far as its baſis, and likewiſe on the 
bone of the upper jaw, An elliptical hole 7. e. 
with rounded edges, is ſcen at the baſis of each of 
the canine teeth, and a langer and narrower hole, to- 
wards the point of each tooth, r. a. 

At the fide of the teeth a bladder is found, m. re- 
ſembling a ſhepherd's purſe, which pierces the 
ſheath by a long canal ending in a ſmall orifice o 
betwixt the two teeth. The venom contained in 
the purſe or bladder paſſes through this canal, and 
conveys itſelf to the tooth, entering at the hole ſi- 
tuated at its baſis, and going out by that at its 
point. 3 112 

Fig. 3. repreſents the bladder or purſe ſeen with a 
lens. It is not formed of a ſmooth even membrane, 
but is on the contrary full of plaits, as if it was a com- 
pages of inteſtines, or of wrinkles and ridges. It is 
of a triangular ſhape, and has a much greater width 
than depth. If it is cut tranſverſely, and examined 
with attention, it is found to be of a ſpongy ſub- 
ſtance, and compoſed of cells deeper than they are 
broad. Every thing concurs to the belief that it 
is not a ſimple bladder or receptacle of venom, 
but rather a true gland, very voluminous and of a 
particular ſtructure, which ſeparates the venom 
| from 
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from the blood of the viper, and in which it is re. 
ſerved for the purpoſes it is deſtined to by nature, 
undoubtedly for the animal's advantage. 

The cellular ſtructure of this ſingular gland does 
not permit the viper to expreſs with facility all the 
venom it contains. I have found a difficulty in 
forcing it out by a very ſtrong preſſure on the gland 
with my fingers; and indeed we have ſeen, that a 
viper is capable of killing ſix or ſeven pigeons, one 
after the other. 

The two figures, 4, 4, repreſent the receptacle of 
venom inits natural ſize, ſeen at its anteriour, and at 
its poſterior part, and united with its excretory 
canal. 

Fig. 5, ſhows a tranſverſe ſection of the above, ſe- 
parated by many ſmall partitions, s c, &c. and filled 
with the venom, which flows out drop by drop, 
as at 7 a, &c. It appears in this way when obſerved 

with a lens. 

Fig. 6, repreſents a canine tooth of a viper, with 
all its internal cavities, and its two external openings. 

55, are the elliptical hole at the point of the 
tooth. 

ca, the opening of the hole at its baſis, 

i i i, are the internal canal of the tooth, which 
opens at the baſis c a, and at the point s 5. 

There is a large opening, e, which forms the 
baſis of the tooth, and the ſection of which is re- 
preſented by . 
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yo, of the figure at the fide, are the two open- 
ings, i e, of figure 6, which are diſcovered by a 
ſection of the tooth, as at a5. 

„ repreſents the ſhape of the longitudinal hole 
of the tooth. 

o, repreſents the opening of the hole at the baſis. 
This ſecond canal of the tooth does not communi- 
cate with the firſt, and only extends as far as 7. 

Fig. 7, repreſents two canine teeth on one fide, 
having at their baſis ſeveral other teeth, more or leſs 
formed, a cr. Theſe teeth are moſt frequently 


' fix in number, and are ſituated in the ſheath, and 


covered with a very fine cellular web, which binds 
them, and unites them together. They are placed 
one over the other, tholc that are uppermoſt, or 
neareſt- the canine teeth, being the largeſt. The 
others decreaſe in proportion, and the two that are 
neareſt the canine teeth are perfectly alike in fize. 
The points of all them, even of the ſmalleſt, are 
pretty hard, andewell formed ;—they are channcl- 
led, and end by the uſual hole at the point. 

When theſe teeth are ſeven in number, the 
ſeventh is always the ſmalleſt of the whole. It 1s 
ſituated below all the others, and in the middle. 
The baſis of theſe teeth is not yet formed, and merely 
conſiſts of a flexible, tranſparent, and whitiſh jelly. 
They are not only deficient at their baſis, but like- 
wiſe want the oval hole the principles of it are 
ſometimes ſeen in the largeſt of them. 

Although the matter at the baſis of theſe teeth 
appears a ſimple jelly, even when it is viewed with 
the common leus, the naturaliſt would be very 

much 
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much miſtaken, if he ſuppoſed it to be non-orgahi. 
cal. Stronger lens than the ordinary 'ones have 
ſhown me, that it is compoſed of a very fine 
webbed membrane, filled with extremely ſmal| 
round corpuſcles. This membrane folds over it. 
ſelf, and ſeems to ſhow, even the holes, and the form 
that the baſis of the tooth is one day to take. I 
have, however, ſometimes thought I could diſtin- 
guiſh this. Be that as it may, it is certain, that 
the gelatinous part of the tooth is organized, and 
that it exiſts in a ſtate of organization a long time 
before the tooth is entirely formed and in a perfect 
ſtate. | 


Of the Nature of the Venom of the Viper. It is exa- 
mined as to its Acidity. 


The acquiring a perfect knowledge of the nature 
of the viper's venom may be of the greateſt import- 
ance to animal phyſicks, and, at the ſame time, 


very uſeful to the human ſpecies. Vague and ſu- 
perficial notions on this point, have given birth to 


hypotheſes, to theories, and laſtly, to remedies. 

The volatile alkali in a great meaſure owes its 
reputation, to the opinion of the venom of the viper 
being acid. 

The ancients were ignorant of what it conſiſted 
in, and of the part of the animal in which it reſided, 
Frangois Redi was the firſt to eſtabliſh theſe points. 
He found it to be a humour fimilar to the oil of 
ſweet almonds, which the viper conveys with its 
| tooth 
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tooth into the wound it makes in biting. But he 
was miſtaken in almoſt all he ſaid befides on the 
ſubject of this venom. He believed that it reſided 
in the bag, or plaited membrane, that covers the 
canine teeth. He could never diſcover that it en- 
tered into the tooth itſelf, and flowed out of it ; 


. 
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m 
I and thought that the ſmall gland ſeated under the 
n- eye of the viper, ſerved to ſecrete this humour, into 


the nature of which I do not find that he ever made 
any reſearch. 

Before the time of Redi, there were none but 
very vague and confuſed ideas on the / venom of the 
viper. We owe to this cejebrated Italian naturaliſt 
the firſt advances into a ſubject, which he found in 
its infant ſtate, filled with hy potheſes and vulgar 
errours. Theſe errours were proper to the time he 
lived in, and it required a genius like his to combat 
them, and to open a new road to truth. It ſeems 
as if we only throw off our ignorance to plunge our- 
ſelyes into errour, and that it is at this criſis that 
the man of genius gives us ſome glimmerings of 
light. We ſet out at ignorance, which leads us to 
errour, and from errour we at length arrive at truth. 
This is the uſual progreſs of human intelligence, 
and through theſe gradations the moſt 3 
nations have paſſed. 

Mead is the firſt who in any way examined the 
nature and qualities of the venom of the viper; but 
from a fatality to which even the moſt diligent ob- 
ſerver is oftentimes ſubject in his endeavours to 
make the earlieſt opening to truth, Mead found 

2 that 
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that this venom was acid, and that it changed the 
dye of the turneſol red, and even gave a reddiſh 
tinge to the ſirop of violets. 

A few years after, Mead himſelf, in a ſecond edi. 
tion of his work on poiſons, retracted all he had 
advanced on the acidity of the venom of the viper, 
and confeſſed, as a candid and ingenuous man, that 
it neither changes the dye of the turneſol, nor the 
firop of violets red, and that it is neither acid nor 
alakaline. Doctor James, who aſſures us that he 
repeated the experiments of Mead, has latterly 
found this venom to be acid; he however docs 
not ſpeak of the poſteriog experiments of the above 
cited authour; neither does he inform us how, ſup- 
poſing him right at firſt, he was deceived on the 
ſecond occaſion. This manner of publiſhing ones 
ideas, or ones experiments, neceſſarily tends to per- 
petuate doubts and hypotheſes, fince, after all, the 
authority of one man is of as much weight as that 
of another, and fince we cannot gueſs which of the 
two is in the wrong. Another writer, ſtill more 
modern than Doctor James, has received it as 2 
truth, that the venom of the viper is acid ;, ſup- 
porting his opinion on the bare authority of Mead, 
without telling us, that this authour has fince de- 
nied its acidity. | 

It was natural to conceive, that experiment itſelf 


had demonſtrated to theſe writers, that Mead was 


miſtaken the ſecond time, and that he was right in 
his firſt trials, when he found the venom acid; 


and this conſideration obliged me to examine the 


matter 
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matter afreſh, I hope that no doubt will any 
longer remain, and flatter myſelf that I have diſco- 
vered the errour into which Mead fell when he 
firſt examined this venom ; an errour againſt which 
Doctor James was not able to guard. 

J have ſometimes, but rarely, found, that the 
venom of the viper gives the dye of the turneſol a 
light-red colour. This circumſtance, inſtead of 
inducing me to believe the venom acid, excited me 
rather to examine once more into the cauſe of it, 
which might be accidental. I obſerved that in 
theſe caſes it was not very pure, and on examining 
it with a microſcope, diſcovered globules of blood 
floating in it. I then examined the mouth of the 
viper, and found the two bags or ſheaths which 
cover the teeth lightly inflamed. It is not un- 
common to meet with vipers that are naturally in 
this ſtate, and it is ſtill more frequent t6 find theſe 


bags reddened after the vipers have bit. We like- 


wiſe frequently ſee the venom ſtained with blood, 
if its receptacle is too ſtrongly compreſſed. All 
theſe caſes may happen, and in all theſe caſes the 
dye of the turneſol may become red, without ſup- 
poſing an acidity in the venom. It is, therefore, 
not unlikely that Doctor James has been deceived 
in the ſame way with Mead. It is certain, that in 
the few caſes in which I have found the dye of the 


- turneſol reddened, the venom was not pure, but 


was mixed with blood. 
Aware of all theſe accidents, I took the utmoſt 
Precaution in collecting the 1 venom. I generally 
Vox, I. £ ' hi cut 
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cut off the head of the animal at a blow. Some 
hours after, when the muſcles had loſt their mo- 
tion, I opened the mouth carefully, and contrived 
that the points of the canine teeth ſhould be free 
from their ſheaths. I then made a gentle preſſure 
on the receptacle of the venom, and received the 
latter in a glaſs, as it flowed out at the point of the 
tooth. In this way it is uſually ſo pure, that it ap- 
pears, when viewed with a microſcope, like an oil, 
more or leſs yellow. Noextraneous matter is obſerved 
in it; and when I accidentally thought I perceived 
corpuſcles floating in it, I did not employ it in the 

experiments of which I am about to give a detail, 
When the venom was drawn in this way from the 
tooth, I never could perceive that it changed the dye 
of the turneſol red, however often I made the expe- 
riment, and I repeated it very many times. In moſt 
caſes, I began with uniting a drop of venom with 
thirty drops of the dye or tincture, and not finding 
the colour of the latter to be changed, I added an- 
other drop of the venom, proceeding in this way to 
a tenth, or one-third the quantity of the tincture, 
which never either reddened or changed its colour, 
but only appeared not quite ſo clear as before. I 
repeated this experiment too often to apprehend 
that I was miſtaken.—I not only tried the venom 
with the tincture, or dye, of the turneſol, but like- 
wiſe made the ſame experiments on the blue juice 
of radiſhes, a liquor very. ſenfible to the action of 
acids, even of the weakeſt of them. It continued 
blue as before, without my being able to obſerve 
3 hens the 


o N p O1$SONS® 243 


the ſlighteſt change in it. I likewiſe had paper 
well tinged with the juice of radiſhes, and let fall 
large drops of venom upon it the venom ſoon 
dried, and, except a yellowiſh tinge it gave where 
it fell, I could perceive no change in the colour of 
the paper. 

On ſeveral other occafions I diluted the venom 
with water, but could find no greater change in the 
paper on which I dropped it, than when I tried ir 
pure. 

I cannot deny but that I ſometimes obſerved a 
weak reddiſh tinge on the blue paper, when I made 
the experiment in the following manner :I co- 
vered a large ball of cotton with the paper, and on 
forcing the viper to make a ſtrong bite at it, per- 
ceived this very pale tinge of red, at the parts the 
animal had pierced with its teeth. I did not, in- 
deed, multiply my experiments ſufficiently to be 
able to ſay with certainty whence this tinge pro- 
ceeded in theſe circumſtances. We may ſuſpect 
that it was owing to a ſmall quantity of blood from 
the mouth, blending itſelf with the venom; it is, 
however, very certain, that that taken from the ve- 
ſicle, neither changes the die of the turneſol, nor the 
Juice of radiſhes, red. 

But even though we ſhould agree that the venom 
of the viper may be capable of giving a red tinge 
to theſe liquors, does it follow of neceſſity, that the 
volatile alkali is a certain remedy againſt this ve- 
nom, and that the latter occaſions death preciſely 
becauſe it is acid ? 

R 2 The 
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The rock that men uſually ſplit upon, a rock 
that the moſt circumſpect philoſophers have not al. 
ways been able to avoid, is that it is ſufficient for 
them to find a circumſtance which accompanies 


the effect, to be too readily perſuaded that it is the 


cauſe of it. | 

The innate defire we have of knowing every 
thing, makes us ſtrive to explain every thing. If 
we ſee an effect produced after the application of 
any given ſubſtance, we immediately endeavour to 
ſee if there may not be ſomething in that ſubſtance 
that may ſerve in ſome way to explain the effect; 
giving ourſelves very little trouble to examine 
whether the cauſe we have diſcovered is propor- 
tioned or not to the effect produced. This errour 
ſeems to have been committed by two men of the 
firſt talents, Mead and Juſſieu. Mead, when he 
publiſhed the firſt edition of his work on poiſons, 
perſuaded of the acidity of the venom of the viper, 


_ judged that it muſt neceſſarily kill animals, bo- 


cauſe it coagulates the blood as acids do.— Juſſieu, 


perſuaded likewiſe of the acidity of the venom, 
from the authority of Mead, immediately found a 


ſpecifick againſt it in the volatile alkali a/. 


(a) Juſſieu was not the firſt after Mead to recommend the uſe 


of the volatile alkali againſt the bite of the viper, but as he 


made a brilliant cure, it is to him that this remedy owes its 


| greateſt reputation. 


The 
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The venom of the viper, as well as many other 
ſubſtances, is formed of ſeveral principles we are 
fill ignorant of. All the qualities we find in bodies 
do not conſtitute their real nature ;—ſome of theſe 
qualities are accidental, others are not ſo. The aci- 
dity, even though it ſhould be conſtantly obſerved 
in the venom of the viper, may, nevertheleſs, be 
nothing more in it than an accidental quality ; and 
the venom, in ceaſing to be acid, may not ceaſe to 
be a poiſon. Chemiſtry furniſhes us with a thou- 
ſand fimilar examples. It is, therefore, improper 
to deduce the cauſe of the death from the acidity, 
and to deduce from the ſame acidity the uſe of the 
volatile alkali, as a remedy ; for eyen ſuppoſing the 
venom to be conftantly acid, and that this acidity 
cannot be ſeparated from it, does this enable us to 
ay, that it kills becauſe it is acid, and that the vo- 
latile alkali is its ſpecifical remedy, becauſe it is ca- 
pable of ſaturating it ? The venom of the viper may | 
likewiſe have ſeveral other qualities that we are un- 
xcquainted with, and may occaſion death by each of 
them ſeparately, or by all of them together. Why 
then are we to ſuppoſe, that it derives its noxious 
qualities from its acidity ? There are arguments 
that demonſtrate the contrary, 

Water abſorbs about its own bulk of fixed air, 
and conſequently a cubick inch of water can contain 
but very little more, if it does contain more, than a 
eubick inch of this air. It is not yet proved that a 


eubick inch of fixed air weighs an entire grain. 


A cubjck inch of water weighs about 373 grains, 
R 3 Al 
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and conſequently the fixed air contained in a cubick 
inch of water, cannot be more in weight that its 
373 part. Now a cubick inch of water impreg. 
nated with fixed air, is capable of giving a red 
tinge to-60-cubical inches of the tincture, or dye, of 
the turneſol, that is.to ſay, to 22380 grains, Whence 
we ſee that the Zz part of a grain of fixed air 
is capable of beſtowing a 'ſenfible tinge of red on 
a grain of the dye of the turneſol. Now granting 
this hypotheſis, there cannot be at moſt in a grain 
of venom more than the zar part of acid matter, 
and fince the thouſandth part only of a grain in 
weight of the venom is capable of killing a ſpar- 
row, as will appear by and by, we muſt ſuppoſe, 
that the +;+75555 part of a grain of acid can kill 
an animal fimply as an acid principle. 

Who does not now ſee, that even though it ſhould 
be granted that the venom of the viper gives a red 
tinge to the dye of the turneſol, it would not, on 
that account, follow, that it would kill becauſe 
acid? Its acidity would be ſo inconfiderable, that 
it would. produce no ſenfible change in the animal 
body, And where 1s that violent acid, or any other 
principles of bodies, which is active to ſuch a de- 
gree, that in diminiſhing its quantity it does not at 


length become innocent? 


Let any one ſuppoſe, if he will, that the acidity 
of the venom of the viper is as great as that of the 
glacial oil of vitriol (oil of vitriol concentrated to 
the conſiſtence of ice) itſelf, If the mortal effects 


of the former depended on its acidity, the glacial 
vitri- 
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vitriolick acid, thrown on a wound, although in a 
yery {mall quantity, would occaſion the death of 
animals. Glacial oil of vitriol applied to a wound, 
may indeed render the ſtate of it worſe, and may 
corrode the fleſh, but will not kill the animal on 
which it is tried. Very little of it can be intro- 
duced into the circulation of animals, and the little 
that is introduced is then weakened by the blood 
with which it mixes. It is. true, that, as well as 
the venom, it may kill, if injected in a ſmall quan- 
tity; but this only happens becauſe it 1s not yet 
mixed with the humours, and weakened by them, 
Both the venom of the viper and the oil of vitriol 
may be abſorbed by the veſſels, and notwithſtand- 
ing the former is abſorbed in a very ſmall quantity, 
and very much diluted by the blood, it will kill an 
animal which will not be killed by the oil of vitriol. 
The venom of the viper does not therefore occafion 
2 very ſudden death from its acidity, but from 
other principles as yet unknown to us. 

Mead, who changed his opinion as to the acidity 
of the venom of the viper, never wavered however 
in his ſentiments in regard to its ſuppoſed ſalts, 
He has always remained in the perſuaſion of having 
obſerved them floating in the yet fluid venom, ſoon 
after having taken it from the animal; and not 
only believes in the exiſtence of theſe floating ſalts 
in the venom, but aſſerts that the venom itſelf 
Changes to a ſimple ſaline network, of a very beau- 
tiful ſtructure, which he compares to a ſpider's web. 
He ſpeaks of the ſolidity and firmneſs of theſe ſalts, 
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which he deſcribes minutely, and even gives a , 
parate drawing of them. He adds, that he has dif. 
covered here and there in theſe ſalts, ſmall circy. 
larly-formed knots, which are extremely ſolid, and 
never loſe the ſhape they have at firſt taken. 

This ſubject, which appeared to me extremely 


intereſting, I examined very extenſively, in my 


work publiſhed in Italy, which forms the firſt part 
of this publication. I even flattered myſelf, at 
that time, that I had not only demonſtrated the er- 
rour of Mead in an inconteſtible way, but had like. 
wiſe diſcovered the ſource of it. To refute an er- 
rour in phyſicks in a deciſive manner, nothing can 
be more effectual than the recurring to its origin, 
But even this does not ſeem ſatisfactory to certain 
authours, who perſevere in maintaining, after the 
authority af Mead, that the venom of the viper is a 
maſs of ſalts; notwithſtanding it 1s more than twelve 
years fince Mead was refuted on this point, I de- 
monſtrated at that time, that this venom 1s an ho- 
mogeneous fluid, which, when taken pure from the 


tooth, is never found mixed with ſalts floating in it, 


nor with other heterogeneous particles ; and that 
theſe floating corpuſcles, when they are to be found, 
are merely accidental, and are by no means ſalts, The 
ſinall knots ſeen by Mead, are nothing more than 
ſmall bubbles of air interſperſed in the venom. 
Theſe ſmall air-bubbles are never ſeen when the 
venom is taken immediately from the velicle, and 
may be made to appear at pleaſure, by taking it 
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blended with the ſaliva of the animal, from the 
mouth of the viper a). 

The faline net-work, which Mead ſays he ob- 
ſerved, and which has been deſcribed by many au- 
thours after him, is no other than the fragments 
of the dried venom, which, when taken from the 
tooth, and put on a bit of glaſs, very ſoon dries, 
and whilſt it is drying cracks in different parts, 
preſenting pieces and fragments very different from 
real ſalts. The Count de la Garaie made ſalts 
of the ſame kind, by thoroughly drying his ex- 
tracts on earthen plates, the glazing of which gave 
the hardened fragments a kind of ſhining ſaline ap- 
pearance. 

If a drop of the venom of the viper, pur « on a bit 
of glaſs, is examined with a microſcope, the ſubſtance 
of it will be ſeen to crack gradually at the circum- 
ference, where it dries ſooneſt. The fiſſures in 


{a) To have demonſtrated the falſehood of any opinion what- 
ever, is not a ſufficient cauſe for its being laid aſide, if it is ge- 
nerally adopted by authours. Nothing leſs is needed for this 
effect than the renewal of the entire generation, to the ed that 
it may flatter itſelf, that it cannot be reproached for rejecting an 
errourit has not committed. It required half a century to eſta- 
bliſh the circulation of the blood, and the attraction of Newton, 
amongſt philoſophers. Man, always filled with a ſecret pride, 
thinks that he is humbled if he diſcovers himſelf liable to erry 
and the vulgar, never to be truſted in their deciſions, are of the 
ſame opinion. We have unfortunately too many examples of 
this kind, not to perceive that the love of truth is by no means 
the firſt ſpring of human actions. 


this 
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this part are ſmaller and more crooked than eli. 
where; but, by continuing to obſerve the venom, 
larger, broader, and deeper ones, which advance 
towards the centre of the drop where they end and 
meet, are ſeen at every part of the circumference, 
Theſe crooked lines are obſerved very diſtinctiy 
with a microſcope, running to the centre, and 
lengthening in ſuch- a way that one might miſtake 
them at firſt fight for ſmall ſnakes, writhing them- 
ſelves from the circumference of the venom to the 
centre. After all the fiſſures are formed in this 
way, they enlarge ſtill more in proportion as the 
venom becomes dricr, and occupies a leſs ſpace on 
the glaſs. | 

1 do not know any microſcopical obſervation 
more certain. and more evident than this, and in 
regard to which one may aſſure ones-ſelf with bet- 
ter grounds, that circumſtances are thus, and not 
otherwiſe, But that not the ſmalleſt doubt may 
remain, even in thoſe who may not have an oppor- 
tunity to repeat my experiments, I have thought it 
incumbent on me to to repreſent, by ſeveral figures, 
a drop of venom in the act of deficcation. It will 
be ſufficient to give a glance at theſe figures to be 
ſatisfied of the truth. 

Fig. 1. of plate II. repreſents a drop of venom at 
the moment of its beginning to dry on a bit of 
glaſs. The fiſſures that are the moſt curved, at the 
circumference of the drop, are already entirely 
formed, the venom beginning to dry at the circum- 
ference. The others are ſeen becoming ſtraighter, 
| length- 
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lengthening, and approaching to the centre, where 

the venom dries the ſloweſt, When it is perfectly 
dry, the firſt figure changes to the ſecond, (ſee 
figure 2.) in which the fiſſures appear carried on to 
the centre, after having taken different curvatures. 
The fiſſures in the centre are broader, becauſe the 
venom, which is there in a greater quantity, ſepa- 
rates more- on that account in drying. 

Fig. 3, repreſents ſeveral fragments of the dried 
venom, in which the fiſſures are deſcribed by ſpiral 
lines. Theſe ſpires, as at a, are formed particu- 
larly, when the venom is dried in a conſiderable 
quantity, and when it is pretty thick on the glaſs 
of a watch. The fragments, which in this caſe 
are pretty large, open in the middle, and the open- 
ing, as I have juſt ſaid, is of a ſpiral form. The 
letter e repreſents a cleft that ſeparates the frag- 
ments from each other. N 

In Fig. 4. a drop of venom is repreſented, taken 
from the mouth of the viper, and dried. The 
ſmall balls, or knots, of Mead are ſeen in it, as at 
0. Theſe ſmall balls are real bubbles of air, which 
are made to diſappear with the point of a needle, as 
all air-bubbles are that are produced in fluids. 
Letter m repreſents a cleft that ſeparates the frag- 
ments, as above. 

It is an errour then, founded on ill-contrived 
experiments, that there are falts floating in the 
venom of the viper; and the regarding the frag- 
ments of this venom, when it is dried, as falts, 1s 
another errour, It is equal and homogeneous 

through- 
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throughout, and nothing of this can conſequently 
be obſerved in it, 

Mead, who regarded the venom of the viper as 
mafs of falts, likewiſe believed it to be cauſtick and 
acrid when put on the tongue. He quotes himſelf 
and ſeveral of his friends, as having taſted it. He 
likewiſe obſerves, that when the viper bites, and 
when the venom begins to find its way into the 
wound, the animal cries out, writhes itſelf, and 
and exhibits other manifeſt ſigns of pain. With- 
out pretending to decide at all on this queſtion, 
which I have likewiſe examined in the firſt part of 
this work, I ſhall obſerve here, that the experiment 
on dogs, which howl when they are bit, is not a 
certain and evident proof of the cauſtick nature of 
the venom. Perhaps when it 1s united in theſe 
caſes with the fluids of the animal, it is decom- 
poſed, and acquires qualities it did not poſſeſs a 
moment before. It is true, that this howling 
which is mentioned, is ſometimes obſerved, but not 
always, and may be occaſioned by its frequently 
happening that a nerve 1s pricked by the- teeth of 
the viper, in which caſes the yenom may cauſe the 
fame pain as any other body, or ſimple fluid, ap- 
plied to the nerve itſelf. 

If Mead taſted the venom, and found it cauſ- 
tick, I have taſted it likewiſe, and have made 
others taſte it, and we have neither found it cauſ- 
tick nor acrid. According to my ſentiments, it has 
no kind of taſte when put on the tongue, and 1s 
neither perceived to ſting or heat the part, It is 

true 


oN POISONS 253 


true that a ſenſation is felt foon after, which may 
have made thoſe who believed it compoſed of ſalts, 
and who waited for ſome extraordinary change, 
ſuſpect that it was cauſtick and hot. The. ſenſa- 
tion it leaves when taken by the mouth, is that of a 
torpor or ſtupefaction in the part it touches. The 
tongue particularly ſeems numbed ; it even appears 
to be grown larger, and its motions are ſlower and 
more difficult. This 1s certainly extraordinary, 


but appears very different from the effects occa- 


fioned by cauſtick and acrid ſubſtances, when pur 
on this part,—Laſtly, Mr. Troja wiſhed to taſte it 
himſelf, and aſſured me that he found it neither hot 
nor cauſtick, but that this ſenſation of torpor and 
ſtupefaction was the conſequence of it in the 
mouth. I can likewiſe take upon me to ſay, that 
I put five or fix drops at a time into the mouth of 
ſmall animals, ſuch as rabbits, guineapigs, &c. 


without even having been able to obſerve any ſwel- 


ling or redneſs. Theſe experiments, when made 
on man, cannot be obſerved without a degree of 
repugnance, fince, after all, a ſmall excoriation in 
the mouth, or on the tongue, may cauſe them to 
be too dearly paid for by the obſerver. I con- 
ceived that I could aſſure myſelf as to this parti- 
cular in another way, and on a part even more ſen- 
fible than the tongue itſelf ; that is to ſay, on the 
eyes of different animals. | 

I put ſometimes one, and ſometimes ſeveral 
drops of venom on the eyes of a cat, and kept its 
eyelids open by force, I let it fall into the eyes of 
| | ſeveral 
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ſeveral rabbits without their perceiving it, and did 
the ſame thing to dogs. It was ſeen running over 
the tranſparent cornea and opake cornea, and pet. 
ting within the eyelids. I could not perceive in 
any of theſe caſes that it acted as a cauſtick or 
acrid ſubſtance, | | 

If Mead was miſtaken when he believed the ve- 
nom of the viper to be compoſed of ſalts, he was 
not miſtaken, however, when he aſſerted that it 
was neither acid nor alkaline, ſince, in effect, it 
neither efferveſces with alkalies or acids. 

It is needleſs, after the experiments recited in the 
firſt part of this work, to enter here into a detail of 
thoſe I was induced to repeat upon this occaſion, 
and which can no longer leave any doubt in the 
minds of thoſe who are ſkilled in obſerving. It is 
an eſtabliſhed truth that the venom of the viper 
does not efferveſce with any of the mineral or vege- 
table acids, nor with any kind of alkali we at pre- 
ſent know of. I have repeated theſe experiments 
too often to have any doubt of having been miſled 
by them. 8 ö | 

But it is not ſufficient to have ſatisfied ourſelves 
that the venom of the viper is neither acid nor al- 
kaline; that it is not compoſed of ſalts; and 
that it is. not corroſive to the palate ; to inſtruct 
us in what it really is. I do not know with what 
other ſubſtance that is better known, it may be 
made to agree. It is principally to this point that 
the efforts of obſervers ſhould be directed, ſince it 
is certain that we are not thoroughly acquainted 
with 
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with the true nature of any ſubſtance, although we 
are more or leſs acquainted with the properties of 
certain ſubſtances. ; 

When the venom of the viper is yet liquid, it 
unites in a greater or leſs degree with acids. But 
we muſt likewiſe examine it when dry. 

[ put ſeveral drops of very pure venom into the 
concave part of the glaſs of a watch ; as it dried, 
it became yellow, and full of cracks. I poured oil 
of vitriol on it, but no viſible ſolution followed. I 
raiſed from the bottom of the glaſs, with a capillary 
tube, ſeveral fragments of the venom, which floated 
in the oil of vitriol without diſſolving. At length, 
after ſome time, they ſeemed to begin to divide a 
little, and though they were indeed reduced to a 
kind of liquid paſte, till preſerved their natural co- 
lour. There did not appear to be a true and per- 
fect diffolution of them, at leaſt during the time I 
obſerved them. 

The marine acid, when poured on the dried ve- 
nom, acts pretty much in the ſame way as the oil of 
vitriol. The fragments of venom do not appear, 
in a ſtrict ſenſe, to be diſſolved by this acid, * 
though they are ſoftened by it. 

The nitrous acid ſeems to have no greater power 
to diſſolve the dried fragments of venom, although 
it at length ſoftens them. Notwithſtanding the ve- 
nom is rendered flexible by this acid, it ſtill pre- 
ſerves a certain conſiſtence or tenacity which keeps 
it together, and it becomes yellower. If examined 
| | in 
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in this ſtate, it appears to be compoſed of an ink. 
nite number of very ſmall f pherical corpuſcles. 

Thus then it appears that the ſtrongeſt acids have 
but a very flow and weak action on the dried venom 
of the viper, and that the diſſolution they at length 
occaſion is but a very imperfect one. 

Vegetable acids, however concentrated they may 
be, do not diſſolve this venom better than do the 
mineral ones ; and alkaline ſubſtances have no great- 
er tendency to this effect. 

I was likewiſe deſirous of knowing whether eſſen- 
tial oils would diſſolve it, and on trying them did 
not find them to poſſeſs that property. 

The hepar ſulphuris makes no greater impreſſion 
on it. 

Theſe experiments, which I varied ſeveral ways, 
made me ſuſpect by degrees, that the venom of the 


viper might be either a gummy or a lymphatick 


ſubſtance, ſeparated from the blood of the animal. 
I had obſerved a long time before, That the dried 
venom appeared to be tenacious, like one of the 
ſtrongeſt gums, when broke betwixt the teeth. Freſh 
experiments were neceſſary, however, to be certain 
that it poſſeſſed the nature of a gum. 

Chemiſts know that gums neither diſſolve in ſpirit 
of wine, nor in oil; but that they diſſolve very rea- 
dily in water. This kind of examination might 


without doubt be ſatisfactory, but it was firſt ne- 


ceſſary to prove that it was not of the ſame nature 
as animal lymph, or the white of an egg. We 


know that theſe ſubſtances coagulate in warm wa- 
: ter, 
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ter, inſtead of diſſolving, as gums. do. I got ready 
for this trial a 58 quantity of venom, which 1 


kept in a ſmall capſular glaſs till it became perfectly 
dry. On this venom I threw at once about half an 
ounce of boiling water, by which it was inftantly 
and effectually diſſolved, inſtead of being coagu- 
lated. On repeating this experiment ſeveral times, 
the conſequence was invariably the ſame. The wa- 
ter, after having been thrown into the glaſs, {till 
preſerved upwards of fifty degrees of heat. 
Having thus, by direct experiments, excluded 
the hypotheſis of a ly mphatick animal matter, I 
Fee to the experiment of the ſpirit of win e. 
had a good quantity of venom dried as uſual in 
aſmall glaſs, and poured on it half an ounce of highly 
rectified ſpirit of wine. I left it in an undiſturbed 


| ſtate for upwards of two hours, when I found the 


venom undiſſolved at the bottom of the glaſs, I 
broke it into ſeveral ſmall bits with the ſharp point 
of a ſmall glaſs. tube, and ſhook the whole together 
for ſome time. There was, however, no diſſolution, 
the ſmall pieces of venom continuing whole, hard, and 


of their uſual colour. This experiment will always 


ſucceed in the ſame way, if the ſpirit of wine is 
good; but if it ſhould contain too much phlegm, 


the venom may be partly diffolved by it. Even this 


laſt circumſtance proves that the venom of the vi- 
per is a gummy ſubſtance, fince gums are very rea- 
dily diſſolved in water, which likewiſe" diſſolves the 


dried venom, as I haye affured myſelf an infinite 


number of times. 198 
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If the venom, is perfectly pure, the water does not 
loſs any part of its tranſparence. Diſtilled water is 
the beſt calculated for theſe experiments, 

I have frequently held the dried yenom to the 
fire, and have increaſed the heat by degrees, but it 
has never melted. If it is thrown on a live coal, it 
ſwells and puffs up, but does not begin to take fire 
till it has aſſumed the appearance of a coal. 

Another experiment now remained to be made, to 
render this matter deciſive. 

All chemiſts know that gums diffolved | in water 
are precipitated by ſpirit of wine; and that in this 
trial, the water in which they are diſſolved becomes 
yery white, | | ; 

I put equal proportions of water into two ſmall 
glaſſes, and added to one of them a quantity of the 
©, venom of the viper, and to the other an equal quan- 
tity of gum arabick. The ſolution of gum ara- 
bick, which was made by heat, being reduced to the 
temperature of the liquor in the other glaſs, I pour- 
ed ſeveral drops of ſpirit of wine into each of the 
. glaſſes. The number of drops thrown into each 
was pretty much the ſame, when I began to perceive 
2 whitiſh cloudineſs, which diſappeared a moment 
after in both ſolutions, at every drop of ſpirit of 
wine poured i into them. On continuing to throw 
an equal quantity of ſpirit of wine into each glaſs, | 
ſaw the white cloud, inſtead of diſappearing, extend 
itſelf over the fluids, which became whiter and more 
opake, at every addition of the ſpirit. On ceaſing 
to throw it ip, I perceived that the white matter be- 


gan 
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gan to precipitate ; and on adding a few drops of 
the ſpirit afreſh, found that there was no longer 
any ſeparation in either of the liquors. At the end 
of twenty-four hours the precipitation was complete, 
and there was at the bottom of each glaſs, pretty 
nearly the ſame quantity of an equally white, ſoft, 


and paſte · like, ſubſtance, 


The venom of the viper, when diſſolved in wa- 
ter and precipitated by ſpirit of wine into the form 
of a white powder or meal, cracks in different parts 
when dried afreſh, and its fiſſures are of the uſual 
reticular form. 

When a clear and adn oil of vitriol is 
mixed with the venom, precipitated by ſpirit of 
wine, and dried in a glaſs, it becomes at the end of 
2 certain time, of a dark vinous colour. The ſame 
changes are obſerved in the ſolution of gum ara- 
bick in water, precipitated by ſpirit of wine. This 
gum, in drying, likewiſe adheres to the glaſs and 
cracks, and if a few drops of oil of vitriol are 


thrown on it, they become in the ſame ſpace, of a 


dark vinous colour. The analogy betwixt the ve- 
nom and the gum cannot be more perfect. They 
alike diſſolve in water; they are precipitated in the 


ſame way by ſpirit of wine; the precipitated pow 
der or meal is of the ſame colour; both of them 
crack in drying; oil of yitriol does not ſoften them 


till after ſome time; and changes its colour in the 


ſame way with each of theſe ſubſtances. 


1 made another experiment on the venom of the 


viper, which though! it does not prave any thing eſ- 
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ſential as to the internal nature of this venom, is til 
a further proof that it has a great analogy to the 


gums. | 
I put fix grains of very pure dried venom into a 


ſmall matraſs, and added to it fifty drops of nitrous 


acid, to throw off its airs, There came off from it, 


by the affiſtance of heat, as much air, or perhaps 


| ſomewhat more, as the matraſs could contain. This 
was common air, a little changed in its qualities. I 
continued the fire, and a clouded air came off, which 


on examination I found to be compoſed, one third 
of fixed, and two thirds of phlogiſtick air. 


Gum arabick, in the ſame circumſtances, likewiſe 


afforded fixed and phlogiſtick air, and the conſe- 
_ quences of both experiments were ſo perfectly fi- 


milar, that they might have been confounded toge- 
ther. It is true that gum arabick likewiſe affords 
nitrous air, but this. only happens when it is 11 a 
conſiderable quantity. If the quantity is very 
ſmall, the little nitrous air it furniſhes, decompoſes 


itſelf, and unjtes with the common air in the ma- 


traſs, 

It ſeems then to be demonſtrated, that the venom 
is in reality a gum ; we at leaſt ſee, that it has all 
the properties and principal characteriſticks of ſuch, 

This venom is found in an animal, is elaborated in 
its organs, and formed of its humours. It there- 
fore ought to be conſidered as a true animal gum, 
particularly as the viper feeds on animals. Al- 
though we are unacquainted with any other animal 


gum, I danot think that the venom on that account 
ſhould 
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ſhould be denied to be ſuch, ſinee it has all the pro- 
perties of a gum. It ſhould therefore for the fu- 
ture, be inſerted in the catalogue of gums, and this 
diſcovery may perhaps induce naturaliſts to exa- 
mine, whether a gummy ſubſtance may not likewiſe 
be found in ſome other animal. 

Allowing the venom of the viper to be a real 
gum, this will not lead us to conceive what it is 
that conſtitutes it a venom, ſince it is a known truth 
that gums are not ſo, and that they may be employ- 
ed with impunity. It would be ſuperfluous to res 
late the experiments I made on this ſubject, out of 
pure curiofity. I affured myſelf in a thouſand 
ways, that gum arabick is entirely innocent when 
applied to wounds. But ſuch is the condition of 
man, and {ſuch is the nature of what we call ſcis 
ence. We at length arrive at certain bounds, to 
catry us beyond which all our efforts are to no pur- 
poſe. The idea that the venom of the viper is a 
gum of ſome kind, does not ſerve in the leaſt to ex- 
plain to us, how this gum brings on a violent diſ- 
eaſe in an inſtant, and how it is that, in ſo ſmall a 
quantity, it deſtroys life in ſo ſhort a time. Whats 
ever the principle that renders it venomous may be, 
the proportion of it is ſo ſmall, that it does not at 
all change in it the uſual properties of a gum; and 
the ſmalleſt veſtige of this principle cannot be 
traced, whether the ſtrongeſt microſcopes are em- 
ployed, or the venom obſerved in any other way. 
The moſt active ſubſtances are rendered ſuch by 
quantities of matter that cannot be traced. The 
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point of a needle that has touched a variolous puſ. 
tule, preſerves its activity for years, and brings 
about violent changes in the bodies of ſeveral per. 
ſons ſucceſſively pricked with it. 

Hoy far are we ſtill from penetrating the depths 
of this myſtery ! Through how many difficult and 
- unknown ways muſt we not paſs, in getting ſome 
inſight into a matter ſo obſcure and difficult as this ! 
Happy at length, if all the pains that are taken, if 
all the efforts that are made, do not prove totally in. 

effectual. 

Ihis diſcovery, which enriches natural hiſtory 
with a new gum, ought not to be neglected by na- 
turaliſts. It may in time lead to a better knowledge 
of the nature of the venom of the viper, and of the 
complicated effects it produces. It may perhaps be 
one day uſeful to us in enabling us to comprehend; 

why animals with cold blood are ſo long in dying 
of the bite of the viper; why there are ſome that 
are not killed by it ; and why the venom, in what- 
ever way it is introduced into its body, is altogether 

innocent to the viper itſelf. - If the animals with 
cold blood that die late; if the others that do not 
die; if the viper to which the venom is not at all 

hurtful ; had humours or parts of ſuch a nature, that 
they could be but little, or ſlowly, or not at all 
changed by this animal gum: we might then in 
ſome way explain a ſubject which is as yet very ob- 
ſcure, and which does not ſeem capable of being 
cleared up, till after we have acquired a thorough 
knowledge of the venom itſelf, and of the moſt la- 
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tent principles and qualities of the animal bodies on 
which it acts. 


* On Bees, Drones, and Waſps. 


In the firſt part of this work, I related a few ex- 
periments on the venom of the ſcorpion, and on 
the humour which flows from bees when they 


wound with their ſting. I have had occaſion ſince 


to make ſome other obſervations, not only on bees, 
but likewife on waſps, hornets, and drones. I do 
not know that any naturaliſt has examined in a pro- 
per manner, the liquor with which theſe animals 
are provided, that wound with a ſting: Indeed 
Mead ſays that he found the humour of bees; to be 
compoſed of very ſmall faline needles; or points. 
He aſſures us that he examined it with a microf- 
cope, and found it filled with theſe pointed ſalts. I 
do not know whether this obſervation- made by 
Mead, has been confirmed or nov by other natu- 
raliſts, but can for my own part take upon me to 
ſay, that I never have been able to find ahy thing ſa- 
line in this humour, whatever attention I paid in 
inveſtigating it, and notwithſtanding I employed 
the ſtrongeſt lens for that purpoſe. I am perſuaded 
that Mead has been miſtaken in this particular, as 
he was in obſerving the venom of the viper. He 
alluredly ſaw particles floating in this humour before 

it 
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it was dry, and immediately perſuaded kin feif that 
they could be no other than floating points. 81 
We may eaſily conceive that Mead only exami. 
ned this humour, in an impure ſtate, and mixed 
with corpuſcles that were foreign to it; and that 
this was ſufficient to induce him to believe it com. 
poſed of ſalts. He was deceived on this occafion, 
as he was in his opinion of the venom of the viper, 
in which there is nothing to be met with of all that 
he fancied he ſaw; and he ſeems in both caſes to have 
erred exactly in the ſame way. The humour of 
bees, after the manner of the venom of the viper, 
cracks in drying, and preſents the uſual ſharp and 
regular fragments. This was ſufficient to 3 
Mead that it was a true ſalt. 

I can venture to ſay, that when the obſervation 
is well made, nothing can lead to ſuch an opinion, 
But if, in expreſſing the liquor from the bee's ſting, 
the greateſt care is not taken to prevent the break- 
ing .and mixing any thing with it, it may eaſily be 
charged with other irregular. bodies; and when it 
is put on the port-· object, ſome ſmall degree of mo- 
tion may likewiſe be obſerved in theſe bodies, 
which may float in a greater or leſs quantity, But 
this accidental motion, which is not proper to theſe 
ſubſtances, ſoon ceaſes altogether, when the humour 
1s left undiſturbed, By degrees it dries, and, in 
drying, breaks, cracks, and forms angles and points. 

When the venom of the viper and the humour 
of bees, are dried and obſerved with a microſcope, 
no ſenfible difference can be obſerved betwixt them. 
| | I have 
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5 ha Ve but! taken notice, that the bumoüt bf bees, 
voſed to the open air on a bit of glaſs, | is much 
iger in drying than the veriom bf the viper, and 
that the cracks or fiſſures in the force are like- 
Wi iſe form ed much later than thoſe in the latter, 
ati the degree of deficeation in the two fluids 
ali e. 
eſe two humours not only agree in the ap - 
pearances their” parts preſent in drying, but likewiſe 
in other qualities. If a bit of the dried bumotr of 
bees! 15 ſtrongly compreſſed betwixt the teeth, it, as 
it were, glues, them faſt together; ; and exactly the 
fame thing happens 0 on trying the venom of the vi vi- 
per, A and all hardened gummy ſubſtances. The 
dried humour of bees likewiſe diffolves in fipte 
water, and feſiſts the action of ſpirit of wine, as the 
vetiom of the viper and gums in general do; fo 
that Tam almoſt inclined to believe that, as the ve- 
nom of the viper is moſt aſſuredly a gummy ſub- 
ſtance, this humour is ſo too. Indeed the quantify 
one is able to collect of it is ſo very ſmall, that one 
can ſcarcely attempt to make any certain experi- 
ments on this ſubſtance ; the conſequences, ' howe- 
yer, of thoſe I have made have been ſufficieritly uni- 
form to lead me to think that I cannot eaſily have 
been miſtaken in what I have conjectured. | 
I have met with the ſame ſucceſs in examining 
the humour of waſps and drones, and of the other 
flying inſects in general, that wound with a ſting, 
and are provided with a humour. In all theſe, the 
humour i is bitter * acrid, and has all the appear- 
3 ance 
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ance of being of a gummy nature. When left to 
dry on a bit of glaſs, it cracks throughout like the 
venom of the viper, and when chewed, is tenacious; 
glutinous, and elaſtick. 

But it muſt not therefore be thought to be the 
ſame as the venom of the viper, and that it has all 
the other qualities of this poĩiſon. The venom of 
the viper neither has any ſenfible taſte when taken 
into the mouth, nor 1s ſufficiently acid to give a red 
tinge to the tincture of turneſol, or juice of radithes, 
The humour of bees, and of the other analogous 
inſects, the moment it is applied to a piece of paper 


that has been previouſly ſtained with the juice of 


radiſhes, gives it a ſlight red tinge, which afterwards 
changes to a pale yellow, ſo that one would Conjec- 
turethat this humour deſtroys the blue colour of the 
paper. This experiment, which has been repeated 
ſeveral times, and always attended with the ſame ſuc: 
ceſs, proves that this humour is united with an acid, 


and not with an alkaline principle; we ſee, however, 


atthe ſame time, that the quantity of acid it contains 
is very ſmall, and abſolutely incapable, as an acid 
principle, of occaſioning the ſmalleſt ſenſation on the 
tongue, or in the part pricked by the ſting of the 


animal. 


A quantity of water impregnated with an equal 


bulk of fixed air, gives a red tinge to paper ſtained 


with the juice of radiſhes. This tinge, which is 
pretty ſtrong, continues a confiderable time. A 


| ſmall quantity of water impregnated with fixed air, 


ſcarcely contains a ſufficient degree of acid to be ſen- 
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fble to the taſte, and is likewiſe entirely ingocent 
when applied to wounds. 
We muſt therefore regard the hypotheſis of thoſe 
naturaliſts, who have advanced that this humour 
occaſions a ſwelling in the parts into which it is 
introduced, and that the volatile alkali, as ſaturating 
the acid principle, is a remedy againſt it, as falſe 
and erroneous. | 
Experiment ſeems to indicate that this humour 
acts by the medium of a bitter and cauſtick princi- 
ple, which is neither acid nor alkaline, If it is put 
on the tongue, it has a hot bitter taſte, as I obſerved 
before, and not that of an acid or alkaline ſuſtance, 
There are many ſubſtances which, without be- 
ing either acid or alkaline, are hot and acrid to the 
palate, and are productive of violent and diſagreea- 
ble ſenſations. Cantharides, and ſeveral aromatick 
plants, are of this claſs. In the preſent caſe it ap- 
pears certain, that neither the pain, (which is fre- 
quently inſupportable, and greater than that which 
would becauſed by oil of vitriol itſelf) nor the ſwel- 
ling nor inflammation of the parts, can be brought 
on by an acid principle introduced into the ſkin of 


the animals that have been ſtung; and therefore the 


theory laid down by certain authors to explain the 
effects of this humour, muft be regarded as abſo- 
lutely falſe, and the conſequences they have dedu- 
ced from it as no truer than the theory itſelf, A 


pretended concentrated acid, à naked acid, an un- 


combined acid, and a phoſphorick acid that pro- 
duces ſuch wonderful effects, are hypotheſes that 
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are not capable of refiſting the inveſtigation of rea: 
ſon and experiment, and ate unworthy the enlight. 
ened age we live in. It is no longer the ſeaſon to 
imagine nature; we muſt conſult her. If che. 
miſtry has increaſed the number of our intelligences, 
the abuſe of chemiſtry has frequently retarded our 
progreſs in the ſciences. It has frequently led u 
into errour, and has ſubſtituted hy potheſes for 
facts and experiments. 

Although bees, and the other inſects that are an- 
alogous to them as far as relates to the humour 
they throw out at their ſting, are not capable of 
killing, 1 think notwithſtanding, that if they are 


not confidered as venomous EY in the moſt re-. 
ceived ſenſe, they ſhould at leaſt be confidered as 


animals that ſecrete in their bodies a ſmall quantity 


of a matter, which is not deſtructive fimply becauſe 


it is in too ſmall a quantity. The moſt active poi 
ſons and venoms, ſuch as arſenick, corroſive ſub. 
limate, and the venom of the viper, when taken or 
applicd in a very ſmall quantity, not only do not 
occaſion death, but da not even produce a ſenſible 
derangement, very far from their effects equalling 
thoſe that are produced by a large hornet, when it 
wounds with its ſting. Theſe quantities, how- 
ever, although very ſmall, are capable of killing the 
ſmaller ſpecies' of animals, whilſt more conſiderable 
ones are not ſufficient to kill thoſe of the larger ſpe- 
cies'. Hence we ſee, that the difference entirely 
conſiſts in the quantity of the venom, and in the dif- 
ferent degrees of ſtrength in the animal that receives 
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jt, and not 4n the nature of the venom, which is al- 
ways the ſame. The venom, for ſo I ſhall call it, 
of bees, is very active, conſidering the ſtnallneſs of 
its quantity, and we may eaſily judge from the pain 
and inflammation it excites in an inſtant, that if the 


doſe of it were increaſed, it would produce the moſt 


violent derangements, and perhaps even a very ſpec- 
dy death. Nay, I am almoſt inclined to think, that 
agrain in weight would kill a pigeon in a few ſe- 
conds, The difference that is found betwixt the 
ſting occaſioned by a bee, and that of a hornet, not- 
withſtanding the difference in the reſpective quan- 
tities of their venom is but very inconſiderable, is 
very great. The ſame thing may be obſerved of 
the common ſcorpions of Italy, and thoſe of other 
countries, as well as of the bite of ſpiders. The 
larger produce in general the Breateſt derangement, 
and thoſe of Africa, or of Aſia, even occaſion death: 
all of them, down to the ſmalleſt, poſſeſs a greater 
or leſs degree of activity. 

There are other animals, particularly inſects, 
which when they bite or ſting, bring on a very vio- 
lent pain and inflammation, ſo that they may rea- 
ſonably be ſuſpected of introducing a cauſtick and ve- 
nomous humour into the wound. In this number 
we may reckon ants, which inſinuate into the ſmall 
wound they make in biting, a very ſharp and poig- 
nant humour, which they force from a veſicle ſeat- 
ed in the hinder part of their body. I Hall not 
make a digreſſion here to ſpeak particularly pf this 
humour, becauſe I have treatcd of it in a very am- 
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ple way, in a paper of which the object was an ex. 
amination of the acids of animals, &c. and particy. 
| larly of the nature of that of ants, printed in the jour. 
nal of the Abbe Roſier. I there demonſtrated that 
the humour of ants is a true acid, and that it is in 
Teality the acid of fixed concentrated air, deprived 
of its elaſticity, and rendered liquid, 
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PART III. 


CHATTER L 


* 


Aion of the Venom of the Viper on Parts of an Au- a 


mal that have been previouſly bit. 


THE ſubject of this part is the moſt intereſting 
one that the matter it treats of can preſent to a phi- 
loſophick obſerver. 

All the queſtions that are here diſcuſſed become 
of conſequence, fince they tend to throw great 
lights on the nature of venom, The animal eco- 
nomy itſelf is by their means better explained, and 
many hypotheſes that have been imagined, fall be- 
fare experiment, It is the touchſtone that makes 
us ſoon diſtinguiſh all that does not belong to na- 
ture, all that is the effect of art, of prejudices, and of 
the imagination ; in a word, of man. 

Experiment alone may conduct us through the 
unknown paths of nature, and may lead us to new 
and unexpected truths. But at the very time that 
man, profiting by this torch, is making bold ſtrides 
towards the truth, and ſoars as if he meant to go- 


yern nature herſelf, ſhe ſtops him every mo- 


ment, 
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ment, and by only diſcovering herſelf to him in 
part, ſeems afraid of being recollected; ſhe thy, 
continually reminds him of his weakneſs, and ſhoys 
him that his hopes are either vain, or confined with. 
in very narrow limits. ; 

Man, who aſſigns to comets 1 courſe they ar are to 
keep, and who fixes. the time that is employed by 
the light in its progreſs from the ſun to our hemi. 
ſphere, is not, with all this knowledge, acquainted 
with the air that ſurrounds him, or with the fire 

that warms him. Such is our condition, and ſuch 

is the ſtate of human ſcience. 

__Thefirſt queſtion that, preſents itſelf, after what 
has hitherto been related, is to know Leak the 
venom of the viper is a poiſon to all the animals 
with warm blood. It will be feen in a little time, 
that this large body of animals has not been ſepa- 
rated without defign from the other, which com- 
prehends thoſe that have the blood cold. When! 
ſay that a ſubſtance is venomous to an animal, 1 
mean to expreſs, that it produces i in it very violent 
diſorders, although it is only introduced 1 into its body 

in a ſmall quantity, 

To reply properly to the queſtion I have juſt pro- 
poſed, it is certain that all the animals with warm 
blood exiſting on the habitable globe, ſhould be bit 
by vipers. The ſubject is not ſufficiently intereſt- 
ing to deſerve ſo long and difficult a labour. How: 
ever, if the analogy betwixt the different animals 
with warm blood may be allowed, J am not afraid 


to advance, that the venom of the viper is a poiſon 
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to all of them. We have ſeen that it has proved ſo 
to all the ſeven ſpecies' that have hitherto been ex- 
amined ; and I very well recollect that I could not 
find any animal in Italy, with warm blood, to which 
the venom of the viper did not prove a real poiſon, 
I tried it on all the birds I could meet with, and on 
all the quadrupeds I could procure, provided they 
were of a moderate ſize; as to the horſe, the camel, 
and the ox, ſetting aſide their bulk, I could not 
procure them eafily for this purpoſe. ' 

We may therefore, I think, conclude with a 
great deal of reaſon, that the venom of the viper is 
a poiſon to all the animals with warm blood; that 
is to ſay, that neither of them is beyond the reach 
of the effects it uſually produces, when it is intro- 
duced into the body in a ſufficient quantity. 1 

The ſecond enquiry, which ſprings immediately 
from the firſt, is to know whether the venom of the 
viper is a poiſon to all the animals with cold blood. 

It has already been ſeen in a former part of this 
work, that even the frog, a cold animal, and one 
very hard to kill, dies in a few hours, if it is bit by 
the viper. This, however, is not ſufficient to admit 
a certain coneluſion, that all the other animals with 
cold blood would die in the ſame way. We fre- 
quently incur. the riſk of being deceived by this 
method of employing analogies on too narrow and 
limited a ſcale.- | 

A ſingle ſpecies of animals is not ſufficient to fans | 


niſ an analogical argument of any weight. 
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Had five or ſix hundred kinds of animals with 
cold blood been examined, and had certain ſymy. 
toms of poiſon been obſerved in all of them after 
they had been bit, the analogy, in this caſe, would 
have formed an argument of probability, and we 
might have been enabled to draw concluſions on 
this ſubject, not only in regard to animals with 
warm blood, but likewiſe as to thoſe that have the 
blood cold. | | 
We can ſcarcely do otherwiſe than ſuſpect that 
the venom of the viper is innocent to the viper it- 
ſelf. This animal, in all the diſeaſes or wounds of 
its mouth, would otherwiſe run a very great riſk of 
killing itſelf with its own venom. It is not very 
- unuſual to find vipers with the bag or ſheath of 
their teeth inflamed and bloody. Small red ſpots 
are frequently obſerved in the mouth of this animal 
when it bites, and it is beſides eaſy to conceive, 
that if it ſhould be bit in the mouth by any other 
animal, its own venom would prove deſtructive to 
it, if its particular nature did not guard it againſt 
ſuch an accident. l 
The venom of the viper is conſtantly ſecreted 
and laid up, in the ſpongy gland. This gland has 
its canal continually open, through which the ſu- 

perfluous venom that cannot be contained in the 
gland, is forced to ſhed itſelf into the viper's mouth. 
However, it is eaſy to have recourſe to experi- 


ment. In the firſt part of this work a detail ma; 


be found of a great number of trials J made on this 


ſubject, and from which it reſults, that the venom 
| | of 
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of the viper is not a poiſon to vipers, but that, on 
the other hand, it is altogether innocent to them. 
I was defirous of repeating ſeveral of theſe experi- 
ments over again, and out of the great number, 
which brevity obliges me tb omit, I think it ſuffi- 
cient to relate a ſingle one. | | 
Alfter having enraged a viper very much, I forced 
it to bite itſelf ſeveral times in the part towards its 
tail; it, however ſuffered nothing from this, al- 
though it had certainly forced its teeth well into 
the part. I repeated this experiment on three 
other vipers, with the ſame ſucceſs. It is there- 
fore very certain, that the venom, or bite, of the 
viper, is entirely innocent to this animal when it 
bites itſelf, and it likewiſe is when one viper bites 
another, | | | 

But this very fingular exception 1s not confined 
to the viper. There are. other animals to which 
this venom is innocent, and others again in which, 
although they were ſmall, one or two vipers are 
ſcarcely capable of producing any ſenſible change. 
I have mentioned ſome of theſe cold animals (a) in 
the firſt part of this treatiſe, but to come at the 
number of them, the experiments ſhould be ex- 
tended to other ſpecics' I could not at that time 


- procure, and on which I thought it ſuperfluous to 


make this trial. 
If it is altogether extraordinary, that the ſame 
matter is entirely. innocent to ſeveral ſpecies? of 


ca) Animals with cold blood, 
: T 2 animals, 
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animals, and that it is mortal to an infinity of others, 
it is much more ſurpriſing, and at the. ſame time 


more difficult to conceive, how, and by what prin- 
ciples, it happens, that an infipid gum, as far as we 
can perceive, excites the moſt violent diſorders in 
ſo many very large animals, and that it does not 
bring about the ſmalleſt change in others that are 


incomparably ſmaller and weaker. 


The known diſtinction of animals with cold, and 
animals with warm blood, which is only founded on 
a greater or leſs degree of heat, and on ſome other 
trivial difference in the circulation of humours, is of 
no uſe in the preſent caſe, ſince there are certain ani- 
mals with cold blood that die of the venom, and 
others again that are not at all acted on by it. 

If a compariſon is formed betwixt two cold ani- 
mals, one that dies of the diſeaſe of the venom, and 
the other that ſurvives its action, they will be found 


to poſſeſs the ſame organs, the ſame circulation, an 


equal tenaciouſneſs of life, and, in a word, to the 


eyes of the obſerver, they will both of them appear 


perfectly alike. 

What is it, then, that cauſes this matter which 
flows from the viper's tooth to be a poiſon to one, 
and not to the other? We are not only entirely ig- 
norant of this, but it appears that we are likely 
always to remain ſo. To obtain ſuch a knowledge, 
it would be neceſſary to be acquainted with the 
moſt hidden nature of. this extraordinary animal 
gum. It would be neceſſary to penetrate into the 


moſt internal and latent ſubſtance of the ſolids and 


fluids 
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fluids of animals with cold blood, to know the me- 

chaniſin of their organization, and to comprehend ' 
perfectly the principle of life. We might then re- 
ply to all that could be aſked on this head. But 
how is it poſſible to acquire ſo extenſive an infor- 

mation, whilſt the activity and penetrability of our 
organs are ſo limited and confined? 

But if we are not permitted to know what this 
very active principle of the venom of the viper is, 
which when it is introduced into a living animal 
cauſes its death ; we are allowed, however, to en- 
quire into the quantity of this venom, that is neceſ- 
fary to kill an animal of a certain ſize. This en- 
quiry, very curious in itſelf, cannot but be of ſome 
uſe in the practice of medicine, particularly in cau- 
tioning us againſt thinking the danger greater than 
it really is, when any one of our own ſpecies has the 
misfortune to be bit by this animal. | 

To be able to ſpeak with ſome degree of preci- 
ſiop, in this reſearch, it was proper to begin by de- 
termining very ſmall quantities of venom, and by 
introducing them without loſs jnto the ſubſtance of 
the body of a living animal. It was likewiſe expe- 

dient to operate on very ſmall animals, that would 
die ſoon and to a certainty, to the end that the con- 
ſequences might be leſs'equivocal. Ir is true, that 
by an endleſs multiplication of experiments, the 
ſame conſequences might at length be obtained from 
large animals ; but a longer time, and greater con- 
veniences would be required, and one ought beſides 
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to be perſuaded | of the importance” of the under- 
taking. 


In the following experiments, I made choice of 
ſparrows and young pigeons, knowing them by ex- 
perience to be readily killed by the venom. 

To determine ſmall known quantities of venom, 


I began by taking four grains in weight of the ve- 


nom of the viper, and mixing with it eight grains 


of diſtilled water. I then, with a ſmall bruſh, ſpread 
it equally over a ſquare inch of thin paper. This 
may be done with a ſufficient degree of eaſe and 
preciſion to exclude. any confiderable errour, and 
indeed 1 faund that the halves and quarters of the 
ſquare inch of paper were of the ſame weight when 
dried. 

I cut this paper in two, and te divided one of 


the halves, continuing in this way till I had made 


ſix diviſions, reckoning the firſt, I then did the 


ſame with the other half, that I might have two 


pieces of the fame ſize, and of each fize, inſtead of 
one. . e 

I ſtripped the muſcles of the leg, in ten ſpar- 
rows, of the ſkin, and bound upon them the ten bits 


of paper J have mentioned. The conſequences, be- 


ginning with the larger bits of paper, +, 3, Tx, Tr, 
35 were as follows. Of the two ſparrows to 


which the papers marked + were applied, one died 


at the end of fifteen minutes, the other not till the 
end of thirty-five. One of thoſe with the papers 
marked x died at the end of an hour, the other ſur- 
vived. One of thoſe with the papers marked 22 

: died 


di 
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Jied at the end of two hours, the other recovered. 
One of the two with the papers marked r died at 
the end of two hours, the other at the end of five. 
And of the two with thoſe marked vr, one died at 
the end of three hours, the other at the end of ſeven 
minutes. | 
On repeating this experiment, the conſequences 
were ſtill more irregular. I therefore abandoned 
this method, as altogether mſufficient and delu- 
ſory. This is probably owing to the paper, 
which, when put in contact with the humours of 
the animal, may not allow itſelf to be either equally 


or entirely deprived of the venom that adheres to 


it. This obliged me to have recourſe to another 
method, which is perhaps leſs exact in determining 
the preciſe quantity of venom, but which has af- 
forded me conſequences as conſtant and as uniform 
as can be expected in ſo difficult an undertaking. 

This is the method I employed :—I took a given 


quantity of venom, for example three grains, and 


ſpread it over a bit of glaſs, in ſuch a way that it 
occupied a determinate ſpace of a circular form. 
The venom in the centre was not more than a 
quarter of a line in depth. 

I procured a ſmall capillary glaſs tube, which ter- 
minated in a ſmall ſcoop of about half aline in dia- 
meter, I plunged this ſmall ſcoop vertically into 
the centre of the venom, and drew it out in the 


' fame direction. 


To determine, the quantity of venom that adhered 


to the ſmall ſcoop, and to know at the ſame time, 
p | T4 whether 


cles with a lancer, 
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whether this quantity would be e the ſame, 


I put the three grains of yenom, laid on the bit of 


glaſs, into a yery nice ballance, and plunged the 
ſmall glaſs ſcoop ten times ſucceſſively into the li. 


; quor, taking care to wipe the ſcoop well every time, 


After the ten plunges, J found the equilibrium to 


be loſt, and that about the 43+ part of a grain of 
venom was deficient. I now plunged the ſmall 


glaſs ſcoop ten other times ſucceſſively into the 
venom, and the ballance having again loſt its equili. 


brium, found that the venom was diminiſhed about 
the r part of a grain. With a little practice, one 


can make this experiment in leſs than two minutes, 
and in that ſpace the three grains of venom are not 


ſenſibly diminiſhed in weight by the natural evapo- 


ration, as I have aſſured myſelf by trial. I cannot 


take upon myſelf to ſay, that all the quantities are 


here rigorouſly the ſame ; nay I agree that, in re- 
peating this experiment ſeveral times, a ſenfible dif- 
ference, which I have indeed met with myſelf, 
cannot fail to occur: but all theſe differences taken 


together can make but a very trifling variation in 


the quantity of venom that adheres each time to 
the ſmall ſcoop. On the whole, I can lay it down 
as an eſtabliſhed rule, that the ſmall glaſs ſcoop 
plunged perpendicularly into the venom, in the way 
I have deſcribed, carries away with it about the 
e part of a grain of the venom of the viper. 

I laid bare a portion of the right leg of a ſparrow, 
and made a ſmall longitudinal incifion into the mul- 
Into this inciſion I introduced, 
at 
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at the very inſtant, the ſmall ſcoop armed with ve- 
nom, and kept it in this fituation for thirty ſeconds, 
The ſparrow died at the end of two hours, with a 
lividneſs of its leg. 

I repeated this experiment on fix other ſparrows, 
exactly obſerving the ſame circumſtances. They 
all died, one after the other, at the end of the fol- 
lowing times, exprefled in hours, 2, 2, 3, 4, 5, 7. 

] again repeated it in the ſame way on twelve other 
ſparrows, and the conſequences were ſtill more ir- 
regular than thoſe of the preceding experiment. 
One of the ſparrows died at the end of four mi- 
nutes, another at the end of three days, and another 
at the end of five. The ſymptoms of the diſeaſe 
were, notwithſtanding, indubitable in all the three. 
The nine others all died at the end of the times, ex- 
preſſed by the following numbers, which denote ſo 
many hours ; that 1s to ſay, 2, 3, 3, 5, 6, 9, 1o, 12. 

The firſt conſequences ſhow, that the quantity of 
venom I have mentioned is ſufficient to kill an ani- 
mal of the ſize of a ſparrow, but that it produces in 
theſe animals very unequal effects, and a diſeaſe of 
greater or leſs violence. An animal that dies at the 
end of three minutes, and another perfectly ſimilar 
to the firſt, that does not die till the end of five days, 
prove that the diſeaſe in each of them has been very 
diſtinct. But ſuppoſing the quantities of venom 
which were introduced to have been equal, and that 
the incifions were ſo too, a little more, or a little 
leſs, blood, oozing from the inciſed veſſels, might 
have cauſed all this difference, ſince it might have 

occa- 
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. occaſioned a greater or leſs quantity of venom to 
enter into the circulation of the humours, or, to 
expreſs it ſtill better, into the animal itſelf. 

I wiſhed to ſee whether I could bring on a more 
ſpeedy death by doubling the quantity of. venom ; 
and being at a loſs for a certain method of collect. 
ing this double quantity together, I made two inci. 
fions inſtead of one, and introduced the ſcoop I have 
mentioned into each. Twelve fparrows on which! 
made this experiment, all died, but at very diffe. 
rent intervals. One died at the end of three mi. 
nutes, another at the end of twenty-ſeven, and 2 
third at the end of forty; ; the others at the end of 
the hours expreſſed by the Ty numbers, 1, 1, 
2, 2, 2, 3, 3, 5, 6. 

The experiments I made on ſparrows, and the 
method of introducing a given quantity of venom 
into the inciſion in their muſcles, have occaſioned 
me to make a very intereſting obſervation. I uſually 

kept the ſmall ſcoop in the inciſion for about twenty 
ſeconds, and obſerved that the lips of the wound 
became hivid at the end of a certain time. I re- 
garded this ſymptom as a ſure mark of the commu- 

nication of the diſeaſe, and it will be ſeen by and by 
| that I was not, miſtaken in this conjecture. 

I was defirous of. ſeeing what effect would reſult 
from a certain quantity of venom, *pplicd to an 
animal Jarger than a ſparrow. 

I ſtripped a part of a pigeon's leg of the ſxin, in 
ſuch a way that the muſcles beneath were entirely 
bare. Having made the uſual inciſion, I intro- 


duced 
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duced the ſmall ſcoop, which had beed firſt plunged 
into the venom, and kept it there till I ſaw the lips 
of the inciſed part become livid ; this happened, as 
in the ſparrows, in the ſpace of about twenty ſe- 
conds. At the end of half an hour the leg became 
ſlightly livid, but neither ſeemed ſwelled nor hard. 
The pigeon neither died, hor 1 in any ſenſi- 
ble degree. # 

I repeated this experiment on fix other pigeons, 
exactly obſerving the ſame circumſtances. One of 
them had not the ſmalleſt ſymptom of diſeaſe, nei- 
ther did the incifion become livid, notwithſtanding 
kept the ſmall ſcoop in it for upwards of a minute. 
Four others had ſymptoms of the diſeaſe of the ve- 
nom, and two of theſe did not, recover till after 
forty hours had elapſed. The fixth, like the firſt, 
was not at all diſeaſed ; the inciſion however, I 
made in its leg, bled at the time I igtroduced the 
venom, | 
| repeated this experiment, with the ſame cir- 
cumſtances, on fix other. pigeons. One of them 
died at the end of ſix hours. Three had all the 
ſymptoms of the diſeaſe of the venom, and did not 
recover till the third day. Two others had not 
any ſymptom of the diſeaſe. I think it proper to 
obſerve here, that the incifions in the leg, in theſe 
two laſt, bled very ſenfibly when I introduced the 
venom. This ſhows that the blood which flows 
from the veſſels, may prevent the venom from en- 
tering them, or from remaining in | boi after it 
has entered, 
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I repeated this experiment over again on teh 
Pigeons, one of which died at the end of ten hour, 


| Two others were exccedingly ill. The other nine 


had no ſenſible complaint. 
Theſe new experiments ſhow, that the quantiy 


of venoni which uſually kills a ſparrow is not fat 


to a pigeon. We ſee, however, at the ſame time, 
that a caſe may occur, in which ſuch a quantity a 
venom is introduced as is capable of killing a pi 
geon, notwithſtanding that the quantity employed 
in the experiment would ſcarcely have been ſuf. 
cient, generally ſpeaking, to kill a ſparrow. 

I was deſirous of trying on pigeons, as I had done 
on ſparrows, what would be the effect of two inci- 
fions, and a double quantity of venom. _ 

Having laid bare the muſcles of a pigeon's leg, a 
uſual, I made two {mall incifiens into them, intro- 
ducing into each, the ſmall ſcoop armed with ve- 
nom, in the accuſtomed way. The livid ſpot ap- 
pearcd at each inciſion, and almoſt the whole of the 
leg became livid, and remained in that ſtate for 
two days, at the end of which time the animal was 
perfectly recovered. 225 

I repeated this experiment on twelve: pigeons, 


and the conſequences were ſomewhat various. Two 


of the pigeons died at the end of three days. The 
others had all a lividneſs of their legs, and all reco- 
vered notwithſtanding. | 


On repeating this .experiment on vides other 
pigeons, four of them died ; one at the end of fix 


hours; another at the ons of twenty ; and the two 


others 
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twelre others not till the fifth day. All the others had 


hour, i the diſeaſe of the venom, but recovered. 


r nine Inſtead of making two inciſions only, I tried the 


experiment on twelve other pigeons, by making 
four inciſions at the fide of each other. Nine of 


hour, two in two hours, and three in ſive hours. 
their legs became livid, ſwelled, and hard. 

What is the Quantity} of Venom required to kill an 

8 Animal? | 

We may, I think, from the above experiments, 


yenom it requires to kill an animal. This queſtion 
already begins to become 1mportant to us on our 


flatter ourſelves, that the bite of the viper is not ſo 
dangerous as we have been hitherto taught to 1ma- 
gine it to be. 

We have juſt ſeen that the 4% part of a grain 


1S, of venom, introduced immediately into the muſcle 
vo by an incifion, may be a ſufficient quantity to kill a 
he ſparrow, although this. animal does not always die 
o- in conſequence of the introduction of ſuch a quan- 


tity ; and that it requires about four times as much 
to kill a pigeon. We may even ſuppoſe it to re- 
quire about fix times as much to kill the haſt ani- 
mal to a certainty. - | | 


The 


theſe pigeons died; one in ten minutes, two in an 


The other three had the diſeaſe of the venom, and 


determine with ſome probability, the quantity of 


own accounts, ſince we may at length be enabled to 
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The ſparrows on which I made my experiment; 

weighed: ſomewhat leſs than an ounce each, and the 
pigeons ſomewhat more than fix ounces each, 
Now let us ſuppoſe that ſparrows weigh exactly 
an ounce, and pigeons exactly fix. The quantity 
of venom it will require to kill a large animal, an 
ox for inſtance, ſuppoſing it to weigh 75olb. will 
be about twelve grains; and it will require nearly 
two grains and a half to kill a man, ſuppoſing him 
to weigh the fifth part of what an ox weighs, that 
is to ſay 1 50 lb. 

It is true that this calculation eker for granted 
ſome new hypotheſes more or leſs probable, but of 
which neither is unlikely. A ſufficient number of 
experiments are wanted, to render them either ab- 
ſolute truths, or ſuſceptible of ſome reſtrictions. 

The firſt hypotheſis ſuppoſed here is, that the ve- 
nom of the viper acts on an animal in proportion to 
its quantity. There is nothing unreaſonable in be- 
lieving this to be the caſe, ſince if a very ſmall por- 
tion of yenom is capable of deranging the economy 
of an animal to @ certain point, a greater doſe of it 
ought to produce a greater derangement, a more 
violent diſeaſe. Beſides we have ſeen, that animals 

bit ſeveral times by one viper, or by ſeveral, die 
| ſooner than thoſe that are only bit once by a ſingle 
viper; and we know that a viper which bites ſeve- 
ral times, introduces _ venom into the part at 
each bite. | 

The ſecond e is, that the diſorder pro- 
duced in the animal economy by the venom of the 
viper, 
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viper, is leſs in proportion, or rather that the power 


of the animal to reſiſt the action of the venom, is 
greater in proportion, as the animal is larger. This 
is generally ſo, although there may be exceptions 


to this law, that may 1 its being — 


the caſe. 
The third 8 is, that from the effects 


produeed in an animal of one ſpecies, we may argue 


as to the effects produced in an animal of another 


ſpecies; that is to ſay, from birds to quadrupeds. 


This argument is drawn from a fimple analogy ; 


but this analogy is at the ſame time formed be- 


- twixt animals with warm blood, and it may de- 


fore be deemed of ſome weight. 


Now granting that a viper of a middle ſize has in 


its veſicles two grains in weight of venom, it will 
require the venom of fix vipers to Kill an Ox, and 
nearly of two to kill a man. 


But if we reflect that a viper which bites, does 
not leave itſelf without venom; that at each bite, 


at leaſt for the firſt three or four, it may bring about 
the death of an animal with almoſt the ſame facili- 


ty; it will not appear altogether unlikely, that it 
may perhaps require twenty vipers, each biting only 


once, to kill an ox, and five or ſix, with the ſame 
reſtriction, to kill a man. 


CHAPTER 
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CHAPTER II. 


of the Time it requires for the Egal of the Venom of 


the Viper to become ſenſible. 


A QU ANTITY of the venom of the viper which 
ſcarcely weighs the +525 part of a grain, produces, 


on being introduced into the body of a ſmall ani- 


mal, ſo violent a diſeaſe, that death follows in a few 
minutes. It is therefore very clear, that it muſt 
poſſeſs a great degree of activity, and that its effects 
muſt be both ſudden and powerful. I have ad- 
vanced in ſeveral parts of this work, that the ve« 
nom of the viper renders the parts that have been 
bit, in animals, and that almoſt in an inſtant, inca- 
pable of exerciſing their uſual functions. I am at 
leaſt certain, that I have obſerved this effect in ſe- 
veral that I have had bit. It has been ſeen that the 
venomed part becomes livid after it has received 


the bite, but that this does not happen till within 


a certain ſpace. The wounded parts ſoon become 
ſwelled and painful, and the adipoſe membrane is 
ſhortly after filled with a black and diſſolved hu- 
mour ; whilſt the blood that remains in the veſſels 
is black and coagulated. 

One would naturally ſuppoſe, that the ion of 


this venam on the organs of an animal is momenta- 


3 | neous, 
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heous, and that it is not different from that which 
takes place when two ſubRances of different natures 

are blended together, and of which chemiſtry fur- 
niſhes us a thouſand examples. 

Deſirous of purſuing this idea, and flattered with 
the hope of diſcovering ſome effect, or ſome parti- 
cular, that might be ſerviceable to my preſent re- 
ſearches, I formed a new plan of experiments. 

My firſt trials had for their principal aim, the ob- 
ſerving of the changes the venom of the viper would 
produce, when introduced into a part cut from an 
animal, but Rill warm and palpitating. 


Erperimens on the Limbs of an Animal, recently ſepa- 
rated from the _ 


At the very inſtant the part was cut off, I had it 
hit by a viper, ſo that when the experiment ſuc- 
ceeded well, as it frequently did, there could ſcarce- 
ly paſs a ſecond betwixt the amputation, and the 
bite. | 

I made choice of young pigeons fot this experi- 
ment, becauſe I had obſerved in theſe animals, 
that-the venom of the viper very ſpeedily produces 
a livid ſpot, in the part of the muſcles r 
which it has introduced itſelf. 

To make this! experiment, a perſon holds the ani- 
mal in one hand, and in the other a pair of open 
ſeiſſars, betwürt which is the leg of the pigeon to be 
cut off. Another perſon holds-this leg in one hand, 

| U and 
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and in the other the head of a viper with tho teeth 


laid bare, and forces theſe teeth deeply into the 
muſcles of the leg, the inſtant it is ſeparated: from 


the body. The head of the viper has been ſepa. 
rated from the body ſome minutes before, and, to 
make the experiment more commodionſly, has been 
deprived of the lower jaw. This head is ſtill alive, 
and the ſmalleſt compreſſion that can be made, is 
ſufficient to make it of itſelf draw its teeth from 
out of their bag or ſheath, and force them into the 
parts thatare made to approach it. 

It is certain that there never paſſed, in any one of 
the dozen experiments I firſt made, more than 
three ſeconds betwixt the amputation and the bite; 
ſeveral of theſe experiments were made in a ſingle 
ſecond, or preciſely at the very inſtant of cutting off 
the limb. 

In ſome of the legs that were cut off, the venom 
was ſeen ſurrounding the holes made by the teeth; 
in others it was ſeen flowing out of the holes ; and 
in others no venom was to be perceived exteriourly, 
On examining the muſcles bit in this, way by the 
viper, I could diſcover no ſign of a communicated 
diſeaſe, neither could I obſerve any ſupervening li- 
vidity about the holes. The blood e in a 
fluid ſtate in the veins and arteries. 

Theſe legs, which were yet warm and palpitating, 
and which bled, being kept for minutes, and even 
for hours, afforded me nothing further that was 


worthy of obſeryation. 
: I te- 
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repeated this experiment on the bared, and al- 
moſt pale and tranſparent, muſcles of twelve frogs, 
The event was exactly the ſame z' there was not the 
ſmalleſt apparent e of communicated diſ- 
n 

I repeated theſe experiments afreſh, as well on 
pigeons as frogs, having the dhſbiitited legs bit by 
freſh vipers, ptevicuſiy well irrirated. The refult 
was the fitme in all. 

I got ready the legs of pigeons and frogs, ad! as 
ſoon as they were cut off, wourided them with teeth 
taken from the head of à dtied viper. The ſymp- 
toms that reſulted froth” theſe ſimple mechanical 
wounds, were not ſenfibly different from thoſe of 
the onde into which the venom had been intro- 
duced; although made within the ſame time. 

It ſeems then to be an eſtabliſhed truth, that the 
venom of the viper produces no ſenſible change in 
parts ſeparated from an animal; notwithſtanding they 
are yet in a ſtate of palpitation. This truth appears 
to me of the higheſt importance in eſtabliſhing the 
theory of the venom, and ** of che utmoſt 
attention. | 

In the firſt place, it is certain, as I have particu- 
larly affured myſelf, that there ſtill ſubſiſts in the 
amputated leg, for upwards of twenty ſeconds, 
the degree of Heat it had before it was cut off. 
A perfect irritability i is ſtill retained in the muſcles, 
Which continue to move, even for whole minutes. 
enn 1390" 20300 | The 
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| The arterial and venous fluids ſtill remain in the 
Pert, at leaſt in a great meaſure, and they ſtill keep 


in motion there during ſome tim. 
Thoſe who have examined the circulation of the 


| blood i in cold adimals, know that this fluid ſtill con- 


tinues to circulate for a long time, in the parts of 
theſe animals that have been cut of. 1 
Notwithſtanding this, the venom ſeems to be en · 
tirely inactive and innocent, in all the caſes I have 
related above, although every thing ſubſiſts in the 
part bitten ; that is to ſay, humours, arteries, veins, 


_ nerves, irritability, and motion. 


This circumſtance appeared to me ſo new, and at 
the ſame time ſo paradoxical, that I was deſirous of 


trying a new kind of experiments, in which the 
- amputated part of the animal ſhould approach till 


nearer to its natural ſtate, at the moment of being 
bit by the viper. | 

a divided the muſcles, nerves, and blood-veſſels, of 
a pigeon's leg with a ſharp knife, and left the bone 
untouched. The inciſion was made at the begin- 
ning of the tibia, immediately below the femur. At 
the ſame inſtant, J had the fleſh beneath the. inci- 
ſion bit by a viper. 

But in ſpite of all this precaution, I could not 
perceive, either that the muſcles were rendered li- 
vid, or that the diſeaſe of the venom had been com- 
municated to them. 

I repeated this experiment on 2 other pi- 


geons, and, although I kept them alive a great 
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while, could never obſerve any ſymptom which in- 
dicated in the ſmalleſt degree, that they would have 
died in conſequence of the operation. 

We may therefore regard this circumſtance, 
however paradoxical it may appear, as beyond all 
kind of doubt. On obſerving it, I began to flatter 
myſelf that ſome truth in phyſicks, relating to the 
mechaniſm of the venom of the viper, might be 
drawn from it ; and that we might likewiſe gather 
from it ſame principle that would be uſeful to the 


- comprehending of animal motions. In the firſt 


place it is certain, that the venom, as far as can be 
obſerved, does not act by a fimple mechanical mo- 
tion, or by a ſimple mixture of fluids ; ſince, if that 
were the caſe, as the muſcles were provided with 
both the accuſtomed humours and motions, it ought 
to have produced its ordinary effects in the inſtances 
related above. Neither does its action ſeem to de- 
pend on an effect in chemiſtry, ſuch as is brought 
about, for example, by the contact of an acid with 
an alkali; and preciſely for this reaſon, that no ef. 


| fe& is produced, although the venom is in contact 
with the humours of the leg of the animal. 
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the mode of action of the venom of the viper, may 
without doubt be a ſtep towards the truth; this is 


not, however, ſufficient. to inſtruct us how, and on 
what part of an animal, it acts. My curioſity was 


therefore rather excited than ſatisfied, and I imme. 


diately began to confider how I 71 6 to purſue my 
experiments. 


J reſlected that, if the venom of the viper pro 
duces no effect on a detached part of an animal, 
however near it may be to its natural ſtate, it is cer- 
tain that it produces very violent, and very ſudden 
effects, on parts that have not been yet ſeparated. 

The firſt enquiry that naturally preſented itſelf, 
was to know whether this venom produces its uſual 
effects, or rather, whether it communicates its diſ- 
eaſe to the part bit, at the inſtant, or not till the end 
of a certain time. 


With this view, I enraged a large viper, and made 


it bite the leg of a pigeon twice, the ſecond bite in- 


ſtantly ſucceeding the firſt. I immediately cut off 
the leg, and examined it with attention. It was ve- 
ry eaſy to diſtinguiſh in it the holes made by the 
teeth; but although I kept it a great while, I could 
never diſcoyer any mark of diſeaſe or lividneſs. 

I had 
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Thad ſix other pigeons bit in the ſame way, each 
repeatedly by a fingle viper, and almoſt immediate - 
ly after cut off the leg that had been bit. There 
was very little difference in the time of my doing 
this, to all the ſix. As there appeared no ſymptom 
of diſeaſe in the part, it follows as an inconteſtible 
truth, that the venom of the viper does not act in- 
ſtantly on the part that has received the bite, but 
that it requires a certain time for this purpoſe ; 
fince it is well known, that the parts wounded by - ' 
this animal, ultimately become livid and ſwelled, 

The ſpace of time it requires to act, was to be 
determined by experiment. 

For this purpoſe I had a dozen pigeons bit, each 
once by a diſtinct viper. I meaſured with a watch 
the ſeconds that paſſed betwixt the bite of the vi- 
per, and the ſucceeding amputation, and managed 
in ſuch a way, that the intervals of time increaſed 
in a ratio of ten ſeconds ; ſo that the legs were cut 
off at the end of 10, 20, 30, 40, 50, 60, 70, 80, 
90, 100, 110, 120, ſeconds after they had been 
bit. I had previouſly ſtripped the ſkin from the 
muſcles, without cutting or lacerating them ; and 
wiped away the blood that flowed from them atter 
the inciſion, with a wet ſponge. In the leg of ten 
| ſeconds, I could perceive no change, nor any livid 

ſpot; but in that of twenty there were ſymptoms 
of diſeaſe. I conceived, at leaſt, that I ſaw an inci- 

pient lividneſs about the holes made by the teeth 
of the viper. In all the others, the diſcaſe of the 
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venom was fo decidedly apparent, . that not the 
ſmalleſt doubt could remain on the occafion. 

I repeated this experiment on twelve other pi, 
geons; but inſtead of making the intervals of time 
betwixt the cutting off of the legs in an increaſed 
ratio of ten ſeconds, I made them in an increaſed ra- 
tio of ſeven. 


The leg cut off after ſeven ſeconds had no ap- 


pearance of diſeaſe. That of fourteen was in the 
ſame ſound ſtate; but all the others, beginning at 
that of twenty-one, had marks of lividneſs about 
them. The livid ſpots were in general greater in 
proportion to the delay that was obſerved in the am- 
putation. This rule was, however, not without ſome 
exceptions, occaſioned by a great variety in the cir- 
cumſtances, which, as any one may readily con- 
ceive, are never exactly the ſame. 

To obtain a more preciſe information of the time 
in which the diſeaſe is communicated, I had twelve 
other pigeons bit, and in cutting off their legs ob- 


ſerved a ratio of from five to fix ſeconds, beginning 


with five. 

There was ſome doubt in that of twenty ſeconds, 
but the diſeaſe was certain in that of twenty-five, 
T hoſe of five, ten, and fifteen, were without any 

marks of diſeaſe, or the ſmalleſt livid appearance. 

A certain concluſion may, I think, be drawn 


from theſe repeared experiments, that the action of | 


the venom of the viper on the part bitten is not in- 
flantaneous, but that it requires a certain time for 
is effects to become ſenfible in that part, 
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The ſpace of time that elapſes before the venom 
gives manifeſt tokens of the diſeaſe it produces, is 
from fifteen to twenty ſeconds, or thereaboutss. 

We muſt naturally conceive that this time varies 
jn different animals, and that the diſeaſe diſcovers 
itſelf ſooner in ſome, and later in others, The pe- 
culiar conſtitution of the animal, and its fize, ought 
to make a ſenſible variation, and to modify in a 
greater or leſs degree, the action of the venom of the 
viper. 

But it is ſufficient for us to know, that this ve. 
nom does not operate inſtantaneouſly, and to be in 
ſome meaſure acquainted with the time it requires 
in acting on certain ſpecies of animals, Theſe data 
open the way to further reſearches. 


Is it by the flmple local Diſeaſe, or by a Diſorder excited 
in ſome of the moſt eſſential Principles of Life, that the 
Death of the Animals bit by the Viper is occaſioned ? 


The firſt enquiry that preſents itſelf, and which 
is very important, is to know whether the venom of 
the viper produces a diſeaſe, independant of that 
which diſcqvers itſelf in the part of the animal that 
has been bit; that is to ſay, whether it deranges the 
animal economy in ſuch a way, after a bite has been 
received in any particular part, that the animal may 
die in conſequence of ſuch a derangement alone. 

| have ſeen animals, even pretty large ones, ſuch 
as dogs, fall proftrate on being bit by a viper, with- 
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out being able ta ſtir for ſome time, and. with , 


ſcarcely ſenſible reſpiration. I have ſeen others 
void their urine and excrements at the very inſtant, 
as if their ſphincters had become paralvtick at the 
moment of their being bit. It is not a rare caſe to 
obſerye men fall into a ſwoon almoſt. immediate) 


after they have received a bite from a viper. But 


the agitation of certain animals, and the fear of 


others, may contribute a good deal to the produc. 


ing of theſe effects; and fince it is invariably the 
caſe that there is ſtill a communication of organs, 
and a continuation of humours, betwixt the animal 
and the part that has been bit, we may miſtake for 
communication of diſeaſe, what is no more than 2 
fimple correſpondence betwixt the part bit, and the 
other parts of the animal. After all, it muſt be left 
to experiment to decide on this, as well as on every 


other point. 


I had a pigeon's leg bit repeatedly by a viper, 
and cut off the part ſoon after at one blow, at the ar- 
ticulation of the femur with the tibia. 

The leg, when cut off, had all the ſymptoms of 


diſeaſe; the holes made by the teeth of the viper 


were livid, and the uſual ſmall ſpots were diſtin- 
guiſhed. The pigeon died « at the end of four mi. 


nutes. 


I had remarked, in making the experiments re- 
lated above, that the amputation of the leg is not 
mortal to pigeons; at leaſt, I found ſeveral that 
were deprived of that part, till 1 at the end of 


To 


te 
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1 had twelve pigeons bit ſueceſſively, ſome onde, 
others ſeveral times. Betwixt the bite and ampu- 
tation, there did not elapſe i in any one of them, leſs 
than one minute, and more than two. All the pi- 
geons died, and the times of their death are ex- 
preſſed by the following numbers, denoting ſo ma- 
ny minutes, 2, 2, 3, 4, 4, 4, 7, 7, 10, 12, 12, 14. 

Of the ſix pigeons mentioned above, the legs of 
which I had cut off without having them bit, nei- 
ther died, nor did either of them appear to have 
ſuffered in any ſenſible degree. I let them live 
eight days, during which time they fed as uſual, 
and they then ſerved me for other purpaſes. 

Theſe firſt experiments ſhow, and that in an un- 
queſtionable way, that a mortal diſeaſe is communi. 
cated to the animal in a very little time; and that 
it dies, independently of the local diſeaſe, by an in- 
teriour derangement, which the venom has already 
communicated to its whole ſyſtem. | 

This new diſcovery was of too much importance 
not to require ſtill further experiments, 

I had twenty-four pigeons bit by as many vipers, 


and at the end of a minute, or with very little varia- 


tion, if any, from that time, cut from each of them 
the leg that had been bit. They all died, at the 
fimes expreſſed by the following numbers, denot- 


ing 
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ing ſo many minutes, 3, 3, 3, 4, 4, 5 5, 7 75 7; 
77 9, 9, 10, 10, 10, 10, 10, 12, 12, 13, 13, 14, 20. 

It is certain, as I have ſince aſſured myſelf by 
freſh experiments, that the amputation of the leg 
is not only not mortal to pigeons, but that it does 
not ſeem to be productive in them of any kind of 
complaint, It is equally certain, as we ſee by the 
experiments related above, that the pigeons bit in 
the leg by the viper die, notwithſtanding the part is 
removed, provided the amputation is delayed till 
the end of a certain time. It is therefore a demon- 
ſtrated truth, that the venom of the viper excites inan 
animal that has been bit, a diſeaſe independent of the 
part bitten; and that the animal dies of this ſecond 
diſeaſe, and not of the local diſeaſe of the leg; fince 
the latter ſubſiſts no longer when the part is cut off, 
which does not however prevent the death of the ani 
mal. This at leaſt has unqueſtionably been the caſe 
in the pigeons on which the above experiments have 
been made. But what is ſtill more extraordinary, is 
that theſe animals die much ſooner when the ve- 
nomed leg has been removed, than when it has not. 
We have already ſeen, that in pigeons the ſimple 
amputation of the leg is of no conſequence, and it 
is therefore very ſurprizing that the local diſeaſe, 
which becomes extremely violent, being removed, 
this circumſtance, inſtead of retarding the death of 
the animal, rather accelerates it. This would lead 
one to ſupect that the part bitten ſerves to divert 
the vitiated humours in the animal, and that it is, 


if I may fo expreſs myſelf, a diſeaſe excited by the 
animal 
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* itlelf, or rather by that principle which 
exiſts in a living animal, ænd which, agrecably 
0 the opinions of Hippocrates and Sydenham, 
0 eme to preſide over its life, and to be the modera- 


elk. 


I the dat Derangement which the Venom of the 
Viper cauſes in Animals that are bit, produced at the 
1 7 the Bite, or ſome Time after ? 


What ls now of the greateſt Gaſs to be 
known, is. whether the diſeaſe of the venom is com- 
municated to the animal inſtantly, or not, on the 
introduction of the venom itſelf. 

We have already ſeen what the local malady is, 
and what are the ſymptoms of it; the time has 
likewiſe been determined that the venom requires 
to produce any ſenſible effect on the part bitten. 
The internal diſeaſe is that which becomes uni- 
verſal in the animal, and which even occafion its 
death, independently of the external and local diſ- 
eale juſt mentioned. 

To determine whether the internal diſeaſe is in- 
ſlantaneous, or not, I made the following experi- 
ments. | 

. | had a dozen pigeons bit in the leg by as many 
ripers, and cut off the part immediately after, in 
each of them, ata fingle blow. There was not 
more than three or four ſeconds betwixt the bite 
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att che amputation. Neither of che pigeons died, 
not had any ſymptom of diſeſe. 

1 repeated this experiment on twelve other pi 
geons, which were likewiſe bit and mutilated withs 
in the ſpace of three or four ſeconds. Neithet of 
them died, nor had the leaſt apparent illneſs, 

It is therefore certain that the venom of the viper 
does not produce the internal diſeaſe inſtantaneouſly, 
bat that it requites a certain tithe to communickte 
itſelf to the ànimal. We are now to enqulre what 
that time is. Is it the ſame as that which it re- 
quires to produce the external diſeaſe If this is 
the caſe, by what common principle do theſe” two 
effects go hand in hand together? And why may 
not the external diſeaſe be anteriour to the internal 
one? The venom begins by touching the local 


part, and previouſly mixes with the humours of 


that part. 
But let us proceed to erperiment—1 had 2 


dozen pigeons bit, each once in the leg by a diſtinct 
viper, and cut the leg from each, with an interval 
of five feconds betwixt the reſpedtive amputations. 
The firſt leg was taken off at the end of five ſe- 
conds. The others at the times expteſſed in ſe- 


conds by the following numbers, 10, 15, 20, 25, 


30, 35, 40, 45, 50, 55, 60. 
- That of fixty feconds died at the end of ſeven 


minutes; that of fifty- five at the end of fix; ; 
that of fifty at the end of ſeven ; that of forty-five 
at the end of fix; that of forty at the end of 
- twenty ; that of thirty-five at the end of an hour; 


that of thirty at the end of three hours; and that 
of 
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of rwenty-five at the end of ten hours. Thoſe of 
twenty, fifteen, ten, and five ſeconds, neither died, 

nor ſeemed to ſuffer in any ſenſible degree. 

However irregular the time of death in theſe 
animals may appear, we, notwithſtanding, remark, 
in one particular ſenſe, a degree of regularity. 

Neither of the pigeons died on which the amputa- 
tion had been made before twenty- five ſeconds; 
and neither of thoſe recovered, the legs af which 
had been cut off, on or after twenty-five ſeconds. 

We likewiſe obſerve, that in general the pigeons 
on which the amputation-was made the lateſt, were 
thoſe that the ſooneſt fell victims to the diſcaſe of 
the venom. | 
I was defirous of repeating this experiment of 
twelve other pigeons, obſerving the ſame intervals 
of time. The conſequences were it is true ſome- 

what different; but there was ſtill a great regula- 

| rity betwixt the time of the amputations, and that 
of the deaths. | | 

The pigeons on which the operation was made at 
the end of 5, 10, 15, ſeconds, recovered. That of 
twenty died at the end of ſeven minutes, and that 
of twenty-five ſurvived. Thoſe of thirty, thirty- 

five, forty, forty-five, fifty, fifty-five, and fixty, all 
died; and the times of their death, beginning with 
that of ſixty, and going back, are 5, 10, 7, 7, 6, 40, 
minutes, and eight hours. 

Here again we obſerve, that neither of the pi- 
geons the leg of which was amputated before 
twenty ſeconds, died; and that only one of thoſe ' 

lived 
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lived in which the operation | was performed at 
twenty ſeconds, or afterwards. They in peer 
died the ſooner, in proportion to the delay obſerved 
in the cutting off of the leg. 
The pigeon that died, notw irhſtandliig it was 
mutilated as ſoon as twenty ſeconds, made me ſuf. 
pect (as in the former Caſes, neither of thoſe that 
had been ſubmitted to the operation at this period 
died) that the ſize of the viper, and ſtill more the 
circumſtance of its having been irritated, might; 
partly, however, have vccafloned this difference. 
To be certain of this, I had two pigeons, perfcR- 
ly alike in fize, bit, one of them by a large well- eu- 
faged viper, the other by a ſmall one, that was not 
irritated. I cut off a leg from each pigeon at the 
end of twenty ſeconds. The firſt died at the end 


of five minutes; the ſecond had not the ſmalleſt 


ſymptom of diſeaſe. 
This experiment convinced me, that the time in 
xhich the internal diſeaſe is communicated, may be 


greater or leſs, according to the different circum- 


ſtances, that the vipers, and the pigeons or other 
animals, may be in at the time, and according to 
the manner of biting. 


To aſſure myſelf ſtill more e folly of this circum- 
- ftance, TI had two other pigcons bit, one by a very 
large viper, the other by a very ſmall one. The 
firſt was enraged, and hiſſed at the time of biting. 


The other was made to bite, without being pro- 


voked in the leaſt. The amputation of the leg 
was made in both of them at the end of fifteen 
ſeconds. 
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feconds. The firſt pigeon died at the end of 
nine minutes; the other had not the ſmalleſt com- 
plaint. | 

It follows from all that has been obſerved, that 
it requires a certain time for the venom of the viper 
to be cotnmunicated to an animal, and that this 
time is ſomewhere betwixt. fifteen and twenty ſe- 
conds. 

It has been ſeen above, that it requires pretty 
much the ſame time for the external diſeaſe to be 
communicated to the part bitten; and hence it 
appears, that theſe two diſeaſes accompany each 
other, and that the venom produces both within 
the ſame ſpace of time. 
This agreement of diſeaſes and effects, which has 
thus far appeared ſo very regular and conſtant, 
fully deſerved to be confirmed by a continuation of 
experiments, ſill more preciſe and ſimple than the 


preceding ones. 


Of the Symptoms which charaferize the Diſeaſe. | 


The difficulty conſiſts in determining the death or 
diſeaſe of the animal by the ſymptoms that appear 
in the part bitten ; and vice verſa, in determining 
the ſymptoms of the part bitten by the death of the 
. anitnal,' On one hand, theſe ſymptoms, as has 
been remarked before, are neither equivocal nor 
difficult to obſerve ; and on the other, the death of 
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the animal, in conſequence of the introduction of 
the venom, is a truth eſtabliſhed by experiment, 

It would be long and tireſome to enter into a de- 
tail here, of the diſtinct conſequences of the experi. 
ments, more than eighty in number, that I made 
with this view. It will be ſufficient for me to ſay 
in general, that neither of the animals on which 
they were made (except one indeed, the caſe of 
which was doubtful) died without manifeſt ſymp- 
toms of the diſeaſe of the venom in the part bitten; 
and that (except in five inſtances only) I obſerved 
in all the others, that when the animal recovered, 
there was no ſymptom of the local diſeaſe of the 
venom. The few exceptions that occurred, which 
might have depended on a thouſand accidental 
cauſes, do not render the law that theſe two diſcaſes 
obſerve, nor the conſtancy with which they are at 
the ſame preciſe point of time excited i in the ani- 
mal, leſs certain. 

This agreement, ſo conſtantly "obſerved, made 
me ſuſpect ſtill more the exiſtence of a certain 
principle in the animal machine, which prefides 
and watches over life. 

;  Scartely has an animal encountered any thing 
* troubles and deranges the functions of its life, 
than a new force ſeems at the ſame time to be ex- 
cited and to be, as it were, awakened, - which en- 
deavours ſtrenuouſly to keep the cauſe of death 
from the organs that are the moſt eſſential to life, 
and to earty the morbifick/ matter to the part that 


is the moſt diſpoſed to receive it, whether on ac- 
| count 
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count of wounds that have previouſly been made 
in it, or of humours that are extravaſated by the 
rupture and laceration of veſſels. 

The venom of the viper occupies but a very 
ſmall. ſpace in the leg of an animal, and may, if one 
wiſhes it, be driven into ſo narrow a compals, as 
ſcarcely to occupy the hundredth part of a line in 
ſuperficies, , without any en or ſenfible ſoli- 
1 
Now granting the fuppoſttion that this ſmall 
quantity- of venom is entirely abſorbed, and carried 
into the torrent of the circulation, it ought to be 
equally diſtributed in the maſs of humours of the 
animal, to the fize of which, or to its veſſels, the 
diftribution of it ought to be proportioned. 

But it- is. quite the contrary ; the humours and 
the blood are: carried tumultuouſly, and in haſte, 
to the part that has been bit, and the blood not 
only collects about the fimple mechanical wound 
made by the tooth, but ſpreads'to a great diſtance, 
and changing its colour, pours in forrents into the 
adipoſe membrane, whilſt another part of this 
fluid penetrates in a diſſolved tate through the 
coats of the veſſels. 

It therefore appears, that all the efforts made by 
an animal which has been bit by a viper, are di- 
reed to the diſcharging of the blood and hu- 
. mours that are affected by the obnoxious principle 
the latter conveys by its venom, and to the throw- 
ing of them, as much at it can, on the part that has 
been bit. If it ſucceeds in t his way, in ſupporting 

of © the 
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the highly neceſſary functions in the vital parts, | 
furmounts the very ſudden and dangerous internal 


diſeaſe that would otherwiſe have been deftrudtive 


to it. | 
As to the external"diſeaſe, the circumſtances are 
altogether different. It becomes fimilar to many 


| Other diſeaſes cauſed by an obſtruction of humour 


in the veſſels, of fluids extravaſated in the adipoſe 
membrane, and of blood which threatens gangrene 


and ſphacelus. If the animal is vety ſtrong, how- 


ever great the local diſeaſe may be, it at length re. 


covers; and I have obſerved monſtrous ſwellings, 


enormous extravaſations, and an entire lividneſs and 
gangrenouſneſs of the parts, and, notwithſtanding 
all this, the animal has got about again. This is 
frequently obſerved in the larger ſpecies* of ani. 
mals, ſuch as reſiſt for ſeveral days the action of the 


venom. 
I wounded the crural muſcles of three pigeons 


with venomous teeth, and, almoſt at the very in- 


tant, cut off the leg 1 in each of them. The muſcles 
of the firſt pigeon's leg had no apparent ſymptoni 
of difeaſe. Thoſe of that of the fecond had a ſmall 


red ſpot, which penetrated through the fibres with- 


out changing its colour. In thoſe of the third pi- 
geon's there was a ſmall red ſpor, ſimilar to the 
former one, which penetrated to the tibia. itſelf, 
where it appeared ſomewhat darker than uſual. 

I wounded the crural muſcles of two other pi- 


geons, with teeth which gad been dried a long 


N and en I had previouſly well waſhed, and 
a moment 


tl 
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z moment after cut off the leg in each of them that 
had been thus punctured. In one of theſe legs 
there was no ſymptom of diſeaſe or wound ; in the 
other there were two red ſpots, which penetrated 
into the muſcles, inſenſibly loſing their redneſs. 

I wounded the crural muſcles of three other pi- 
geons with venomous teeth, and bound and cut off 
the legs at the very inſtant. In one of theſe legs 
there was an appearance of black and extravaſated 
blood. The ſymptoms of diſeaſe in the other two 
were perfectly viſible and certain; that is to ſay, a 
livid colour, and black and extravaſated blood for 
the whole depth of the muſcle, 

I wounded the crural muſcles of two other pi- 
geons with dried teeth, and at the ſame time bound 
and cut off the legs. The blood was extravaſated 
in both, and was become of a dark colour, 


Experiments to determine Twhether at the Moment of 
Amputation, a ſubtile Principle of ſome Kind does 
not eſcape from the Blood. 


The little conſtancy I met with in theſe experi- 
ments, and the ſuſpicion that a volatile fluid of ſome 
kind might have eſcaped from the blood on the 
moment of its being diſcharged from the veſſels, 
and expoſed to the open air, induced me to engage 
in ſome other trials, which I conducted in the fol- 
lowing manner: I held the pigeons in ſuch a way, 
that although their legs were perfectly dry, their 

X 3 thighs 
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thighs were entirely plunged in water. The 
amputation was made beneath the water, in the 
thigh, ſo that the inciſed part could have no com- 


munication with the air; and the muſcles were 


wounded under water with venomous teeth. This 
being done, I kept the foot under water for three 
or four minutes, drew it out again, and examined 
it. | | 

I repeated this experiment on the ſame number 


of pigeons, and fimply wounded their muſcles with 


dried teeth. There were marks of the fimple me- 


chanical wounds, not only in the venomed muſcles 
of the pigeons in the former experiment, but like- 


wiſe in thoſe that had not been venomed of this 
one. As I found no difference betwixt them, I 
cannot take upon me, with any degree of probabi- 
lity, to eſtabliſh a fact of any importance on theſe 
AP pearances, 

I examined ſeveral times into the parts adjacent 
to the one that had been bit, either in animals 
which were already recovered, or in thoſe in which 
there were no longer any certain ſymptoms of dil- 


eaſe, and of which the parts had almoſt regained 


their uſual motions. I obſerved with ſurpriſe in 
ſeveral of theſe animals that had been bit in the 
leg, that there was ftill a great extravaſation of hu- 
mours in the adipoſe membrane, at à very great 
diſtance from the part that had been bit ; and 


likewiſe that all the abdominal muſcles were ſtill 
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which has been either ſuſpected or admitted by 
others; and to convince me that the local diſeaſe 
is not a mechanical effect of the introduction of the 
venom into the part, but is rather the means this 
vital principle employs to drive towards the exte- 
riour parts the morbifick matter that circulates 
in the humours, and to relieve from it the organs 
that are the moſt eſſential to the preſervation of the 
animal. I ſhall point out at the concluſion of this 
work, the purpoſe that may be drawn, and the uti- 
lity that may be derived, from this diſtinction of 
the two diſeaſes that the viper occaſions in an ani- 
mal by its bite. The want of attention to theſe. 
two ſtates of the animal, ſo different from each 
other, has thrown the greateſt perplexity on this 
ſubject, and has enveloped It in errour and obſcu- 
rity. That which belonged to the one has been 
aſcribed to the other, and thus has cvery thing 
been confounded. 


'N4 CHAPTER 
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CHAPTER Ill, 


On the Action of the Venom of the Viper upon the Blood 
of Animals, 


Ir the matter of the preceding ehapter has been of 
ſome importance, which cannot be denied; if it has | 
preſented new and altogether unexpected pheno- 


mena; if it has been a guide to us in eſtabliſhing 


prindiples and vital powers in the living machine; 
the ſubje& of the following chapters will certainly 
not be leſs important, whether we regard the no- 
velty of their contents, or the uſe ard applications 
that may be made of them, in obtaining a know- 
ledge of the venoms that are analogous to that of 
the viper, and in explaining the animal mechaniſm, 
as well in a ſtate of diſeaſe as in perfect health. 
Mead, to determine whether the venom of the 
viper had any degree of action on the blood of an 
animal that had been bit, mixed five or fix drops 
of it with half an ounce of blood, in the colour 
and conſiſtence of which he could obſerve no 
change, as the conſequence. There was in ſhort 
no difference betwixt this blood and. another quan- 
tity drawn at the ſame time, which he had put into 
a veſſel fimilar to that which contained the firſt, by 
way of comparing the two together. This experi- 
. 0 mend 


. 


ment T repeated, and received the blood which 
flowed from the divided veſſels of an animal, im- 
mediately into a concave glaſs, which I had pre- 
viouſly warmed, and into which I had put five 
grains in weight of the venom of the viper. The 
paſſage of the blood from the veſſels to the glaſs 
was ſo quick, that it is not poſſible to have it out of 
the veſſels, in a condition approaching nearer to its 
natural one. On the moment of the union of the 
venom with the blood, I obſerved the latter, the 
quantity of which was about an ounce, or ſome- 
what. more, with a very ſtrong lens. I could never 
perceive any kind of motion in it, neither could I 
diſtinguiſh in it any diſſolution, nor the ſmalleſt 
appearance of coagulum ; in a word, it was entirely 
inits natural ſtate. Its globules were of their uſual 
ſhape, and its colour was equally preſerved. This 
particular ought not to ſurprize us, after the expe- 
riments that have been made on the legs of pigeons 
bit by the viper at the very juncture of their being 
cut off; and likewiſe after thoſe in which they were 
cut off ſometime after they had been bit. The blood 
in theſe caſes certainly approaches much nearer to its 
natural ſtate than when it is drawn from the veſlels. 
There is here both the natural heat and ordinary 
motion of the humours, and in ſhort the life of the 
organs themſelves. 
Nothing appears more natural than the deducing 
from theſe particulars, that the venom of the viper 
has no action on the blood of the animal that re- 
ceiyes the bite. This is indeed the inference that 
"IS. Mead 
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Mead has drawn from the FI recited experi. 
ments on the blood of animals taken warm from 
the veſſels. 

However perſuaſive this experiment on the blood 
might have been, and however reſpectable the au- 
thority of Mead, I determined to try a new kind of 
experiments, partly analogous to thoſe related 
above, but more direct and more fimple. Theſe 
experiments confiſt in introducing the venom of 


the viper in an immediate way, without touching 


any of the parts that are previouſly cut, intp the 
blood. They are indeed ſomewhat difficult, but 
are ftill poſſible, and are made by injecting the ve- 
nom of the viper, by means of a ſmall glaſs ſyringe, 
into a vein that has been opened with a lancet. |] 
foreſee an objection that will be made, that expe- 
riments ofthis kind are altogether uſeleſs after 
thoſe that have been related, to which they are be- 
ſides perfectly analogous ; and that ſeeing there has 
been no change obſerved in the venomed blood, it 
ought, from a parity of reaſoning, to be concluded, 


that there will be no greater change in it, in theſe 


experiments. Such is the riſk of being miſtaken, ' 
that thoſe incur who love rather to reaſon than to 


experiment; and this is the mode of arguing of 


thoſe philoſophers, who, perſuaded that they are 
arrived at the fountain-head of natural ſciences, 
flatter themſelves that they know every thing, and 
are capable of explaining every thing. 


Injection 


\ 
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Irjeflion of Venom into the Blood Veſſels; and its | 
Effects. 1 


The experiments I am about to relate, were made 
on large rabbits. The jugular vein was the veſſel 
on which I operatet. 
When a great portion of hair has been removed 
from the inferiour part of the fide of a rabbit's 
neck, and a large incifion made in the ſkin, the 
' jugular vein is diſcovered dividing itſelf into two 
ſmaller branches. I ftrip in the experiment, the 
two branches and a part of the trunk of the jugu- 
lar vein, of about ten or twelve lines at leaſt in 
length, of the adipoſe membrane, and the other 
neighbouring parts. I tie one of theſe branches 
with a thread, at the diſtance of ten lines from the 
trunk, and tie another thread to the ſame branch, | 
about ſeven lines below the firſt, ſo that this ſecond | 
thread is only three lines from the trunk. This 
laſt thread has a knot, ready to be drawn tight at a 
proper time, But before I go any further, I think 
it neceſſary to explain the manner of making uſe of 
the ſmall ſyringe, intended to convey the venom 
into the veſſels. 

This is a ſmall common glaſs ſyringe, termi- 
nating in a capillary tube of ten lines in length, 
and crooked. I put into this ſyringe the venom + 
that I mean to introduce into the vein. I uſually 


cut off two vipers' heads, and receive all the venom 
from 
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from their veſicles in a ſmall cryſtal ſpoon. I add 
to this venom the ſame quantity of water, and when 
the liquors are well blended togerher, draw them 
up by ſuction into the ſyringe. There uſually en- 
ters into the ſyringe at the fame time, a ſmall air. 
bubble, which is eafily diſperſed, by puſhing the 
Piſton forward a little towards the tube, The ſmall 
quantity of the liquor that flows with the air out of 
the point of the tube, is received in the ſmall ſpoon, 
and is ſucked up again into the ſyringe, by once 
more withdrawing the piſton a little. 

The ſyringe being thus freed of the external air, 
I withdraw the piſton in an almoſt inſenfible degree, 
The venom retreats a little, and leaves the point of 
the capillary tube, which remains full of air, for the 
length of tour lines. The quantity of this air is 
very trifling, on account of the ſmallneſs of the dia- 
meter of the tube in that part. I now wipe the 
crooked part or extremity of the ſyringe with a piece 
of very fine moiſtened linen, and introduce a very 
fine and dry linen thread, for the length of two 


lines, to cleanſe the venom, and likewiſe the ſmall 


ſpace in the capillary tube, that is . by the 
air. 
The ſyringe being thus in readineſs, I raiſe a lit- 


tle, by the uppermoſt thread, the branch of the ju- 


gular vein to which the two threads are faſtened, be - 


twixt which I open it with a lancet, and introduce 
the capillary extremity of the ſmall ſyringe at the 
orifice, continuing this till it has entered four or 
five lines inta the principal trunk. I now draw the 
| | end 
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ends of the threads together, the lower one of which 
binds the coats of the veſſel very ſtrongly to the ca- 
pillary tube of the ſyringe. Things being in this 
ſtate, I puſh forward the piſton of the ſyringe by de- 
grees, and force out of it all the venom, which paſſes 
entirely to the trunk of the jugular yein, to be Car- 


ried an inſtant after to the heart. 
This experiment requires two perſons at leaſt, 


and ſucceeds till better when there are three. If 
the ſyringe has been previouſly got in readineſs, ir 
does not continue at the moſt for more than two 
minutes altogether ; and when the parts of the ani- 
mal are Known, and it has been made a few Tithes, 
is not ſubject to any inconvenience. 

Before the ſyringe is drawn out of the veſſel, . 
have been accuſtomed to withdraw the piſton a lit- 
tle, that a ſmall quantity of blood may enter the 
capillary tube, and that none of the venom may re- 
main at the orifice of it. At the moment of my 
drawing out the ſyringe, I again tighten the lower 
thread, ſo that the veſſel remains perfectly cloſed, I 
raiſe with pincers the portion of the jugular vein 
betwixt the caraends. 

It was not without reaſon that T made choice of a 
veſſet which branches out into two others; neither 
was it at hazard that I introduced the capillary part 
of the fyringe into the principal trunk itſelf. _ 

I wifhed that the venom ſhould be carried imme- 
diately to the heart) and I could not think of a bet- 
ter expedient than that of procuring a very large 


lateral veſſel, where the blood continuing to run ina 
| 3 | | full 


4 


ran 4 


full ſtream towards the heart, muſt neceſſarily carry 
with it the venom that it meets with in the trunk. 

Theſe experiments are too important not to be re- 
lated with ſome degree of detail. They at leaſt re- 
quire me to deſcribe the principal circumſtances by 
which they were accompanied. I ſhall give them 
* here in the order in which they were made. 

I injected into the outer jugular vein of a large 
rabbit that weighed ſeven pounds, the venom of two 
viper's heads, got ready in the manner deſcribed 
above, and with a nice obſervance of all the pre- 
cautions I have juſt laid down. The venom ſcarce- 
ly began to enter the vein, when the animal gave ſe- 
veral horrible cries, diſengaged itſelf, writhed itſelf 
about, and died a moment atter. 

The novelty of this ſtrange and unexpected event, 
prevented me from calculating the exact time the 
animal lived after the injection of the venom ; nei- 
ther could I aſcertain the time I employed in pro- 
pelling the whole of the venom from the ſyringe. 
It is certain, however, that the animal did not live 
more than two minutes, and that the injection was 
made within the ſpace of eight or ten ſeconds. 

As I was defirous of ſeeing whether this experi- 
ment was a certain one, or whether the animal died 
in conſequence of ſome circumſtance I was igno- 
rant of, I examined the ſtate of the viſcera in the 
dead animal, and likewiſe that of the blood in its 
veſſels. I was likewiſe induced to vary ſome of the 
circumſtances in making the ſucceeding ones. 
| .._ I got 
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1 got ready another rabbit in the above manner, 
and began by injecting a quantity of water into a 
branch of the jugular vein, equal to that of the 
mixture of venom and water in the preceding ex- 
periment. The rabbit did not ſuffer in the leaſt, I 
kept it in this ſtate during five or fix minutes, and 
perceiving that it did not become at all difordered, 
ſat about injecting into the ſame vein, the quantity 
of venom mentioned above. 

The animal, however, neither cried out nor was 
agitated. At the end of a few minutes I perceived 
that it had ſickened, and it died at the end of twelve 
hours. All the parts I had ſtripped of the ſkin, to 
lay bare the jugular vein, were violently inflamed, 
and very livid. The adipoſe membrane was filled 
with black extravaſated blood. All the pectoral 
muſcles at the fide on which I had injected the ve- 
nom, and a part of the abdominal ones, were already 
become livid. The very inteſtines were inflamed. 
The inner part of the thorax was inflamed likewiſe, 
and was bloody; and the heart had formed adhe- 
ſions. The blood, both in the large veſſels and 
heart was coagulated and black; and the lungs were 
marked here and there with ſomewhat livid ſpots. 
This ſecond experiment convinced me of the ve- 


ry great importance of thoroughly examining the 


ſtate of an animal after its death. It is principally 
by this ſtate, that we ought to judge of the action 

of the venom on the blood. 
But how came it about that the firſt rabbit died 
3 it were inſtantly, and the ſecond not till the end 
of 
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of twelve hours ? To what is this difference to be 
aſcribed! ? 

I inſtantly proceeded: to a third experiment, hop. 
ing to draw ſome further information from it. 

] got ready a rabbit, and injected the venom of 
two vipers as before, into the branch of the jugular 
vein. The rabbit did not ſeem to ſuffer in the leaſt 
from this operation, and recovered of the external 
diſeaſe in a few days, as readily as if it had only un- 
dergone the preparation neceſſary to the injection of 
the venom. An hour after this injection had been 
made, I found it eating, as if in perfect health. 

This third experiment completed my perplexity, 
and I began to miſtruſt altogether. In the firſt 
place I ſaw an animal die, as it were at the moment 
of injection, and diſtinguiſhed a real diſeaſe in that 
which lived twelve hours. It was therefore certain 
that the venom, when united with the blood, was 
capable of producing ſuch a derangement in the ani- 
mal machine, as to excite in the animal a very vio- 
lent diſeaſe, terminating in death. All this was 
real; but how could theſe two caſes be reconciled 
with the third? Hint 

Some doubts occurred to me as to the method 1 
had purſued i in making theſe experiments, which 
had not been altogether conducted with the exact- 
neſs and preciſion I deſcribed a little time ago. l 
did not make the ſecond ligature in the vein ; I did 
not examine whether the capillary tube reached in- 
to the principal trunk ; and I did not withdraw the 


piſton of the Hringe, before I drew the capillary 
tube 
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tube of the latter out of the veſſel. The negle& of 
theſe precautions made me look upon the three 
experiments. I have juſt related as ſuſpicious, and I 
ſat about experimenting afreſh, with a greater de- 
gree of attention and preciſion than belore, 

For this purpoſe I got ready a large rabbit, 
healthy, and in good plight. I made the two liga- 
tures in the external branch of the jugular vein, 
and introduced the capillary tube into the common 
trunk, tightening the thread on the tube, and in- 
jecting the whole of the liquor at once. I took care 
to withdraw the piſton a little, before I drew the 
ſyringe out of the vein, and to tighten the thread 
once more. In a word, I did not neglect any one 
of the precautions I had previouſly determined to 
take. The conſequences were as follows. 

The whole of the venom had ſcarcely paſſed from 
the ſyringe into the jugular vein, when the rabbit 
gave ſeveral horrid ſhrieks, and was ſeized with very 
violent convulfions, It died in leſs than a minute 
and an half. There were not more than ſeven ſe- 
conds ſpent in the injection. | 

The blood in all the large veſſels was black aud 
coagulated. It was likewiſe ſo in the heart and au- 
ricles. The coronary veins were ſwelled arid livid ; 
and an extravaſated black blood, in large ſpots, was 
ſeen about theni in the muſcular ſubſtance of the 
heart, The pericardium was entirely filled with a 
liquor, ſo as to be diſtended like a bladder ; and this 


liquor was tranſparent, with a flight red tinge. 
| | | Y The 
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The lungs were full of the uſual ſpots, through 
which, when they were touched in the ſlighteſt de. 
gree, the air ruſhed out of the water that covered 
this viſcus. The inteſtines, ſtomach, and meſen. 
tery, were covered with ſmall, livid, and red ſpots, 

This experiment fucceeded too well to leave me 
in any kind of doubt as to the nature of its conſe- 
quences. The animal died almoſt inftantly, and 
cried out the moment the venom had entered the 
veſſel. 

The two viſcera that are the principal organs of 
life, were inſtantly attacked by a violent and mor- 
tal diſeaſe. The blood was immediately coagulated 
m the large veſlels, in the lungs, and in the heart, 
In a word, every thing concurred to the ſudden 
ſtoppage of the circulation, and to the death of the 
animal, | 

The extravaſation of the blood of the coronary 
veins 15 ſurprizing, and the livid ſpots of the lungs, 
and dilacerations of this viſcus ſtill more ſo. But 
what ſuprized me moſt of all, was the blood collect- 
ing in ſuch an abundance, in ſo many veſſels, and in 
fo many cavities. In this diſeaſe an extreme diſſolu- 
tion of a part of this humour, exuding every where 
through the veſſels, takes place; and, at the fame 
time, a coagulation'of another part, which fixes and 
condenſes in a few moments. 

Every advance I made, in this new career of ex- 
periments, preſented me either with ſomething pa- 
radoxical, or with a novel and unexpected circum- 


ſtance. I paſſed on to the fifth experiment, which 
I made 


gh 


le- 


0 N POISONS. 323 


1 made exactly as I had dons the fourth. Although 
the reſult of it was ſomewhat different from that of 
the laſt, it agreed very well as to the nature of 
the diſeaſe, and as to the opinion that ought to 
be held of the introduction of the venom of 
the viper into the blood. On the injection be- 
ing made, the rabbit did not cry out, neither did it 


ſeem to ſuffer in any ſenſible degree. At the end 


of an hour, however, it appeared to be ſick, refuſed 
its food, and died at the end of twenty-four. 

On opening its body, I did not find the abdomi- 
nal viſcera to be much inflamed; but to atone for 
this, the uſual livid ſpots, and the air guſhing freely 
out of them, were ſeen on the lungs. All the muſ- 
cles of the breaſt were conſiderably inflamed, and 
the whole of the adipoſe membrane, from the neck 
to the lower part of the belly, was filled with black, 
extravaſated, and fluid blood. The blood in the 


heart, in the lungs, and in the large venous veſſels, 


was coagulatetl ; but much leſs ſo than in the caſes 
related above 1 in which the rabbit died almoſt in- 
ſtantaneouſly. © 


I immediately proceeded to the ſixth experiment, 


to ſee whether there would be any degree of uni- 
formity betwixt the injection of the venom, and 
the death of the animal. I neglected to remark, in 
relating the preceding experiments, that I had 
found ſometimes a greater, ſometimes a leſs, quan- 
tity of venom in the viper's heads, and that in ſome 
of them I had even obſerved a white and ſomewhat 


glutinous matter flow from the tooth. 
| T2: I had 
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I had likewiſe found the palate of ſome of the 
vipers I employed inflamed to a certain degree, and 
the two ſheaths or bags of the teeth likewiſe inflamed 
and red, 25 

But I could not ſay poſitively, whether theſe cir- 
cumſtances could have been capable of influencing 
the effects of the venom on the animal. I there- 
fore reſolved to take it in future from no other heads 
of vipers, but ſuch as were perfectly ſound, and 
the beſt ſupplied ;_ and to procure it in a greater 
quantity. 

I got ready a large and ſtrong rabbit in the uſual 
way, and introduced into the ſyringe the venom of 
two very large vipers, the heads of which were ina 
ſound ſtate. | 

The venom was not yet completely injected, 
when the rabbit, began to ſhriek, and died in les 

than two minutes in very violent convulſions, 


Having opened the breaſt, I found the auricles and 


ventricles filled with grumous blood. That of the 
large venous veflels was in the ſame ſtate. There 
was a great deal of lymph in the pericardium, in 
which there was likewiſe extravaſated and concreted 
blood. All the inteſtines were in a very inflamma- 
tory ſtate, as were alſo the ſtomach and meſentery. 
The arteries were in general empty. The lungs 
were but little ſpotted ; but in inflating them be- 


neath the water, the air was ſeen ruſhing out in ſe- 


veral parts, and the ſmall ſpots were then apparent. 
The blood in the lungs was likewiſe concreted. 
| I got 
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I got ready another rabbit, and injected in the 
uſual way into the jugular vein, the cuſtomary 
quantity of venom. 

It ſcarcely began to enter the vein, when the rab- 
bit cried out, and in leſs than two minutes died, 
with the moſt terrible ſhrieks and convulſions. 

I opened it, and found the lungs ſpotted as uſual, 
and the blood coagulated in the two ventricles, It 
was much more ſo in the right ventricle than in 
the left, as I had alſo found it in all the preceding 
caſes. It was likewiſe in the ſame tate in the auri- 
cles and veins. The pericardium was filled with 
water mixed with blood. The coronary veins had, 
for their whole circumference, two large, longitu- 
dinal, and livid ſpots. The blood in the lungs was 
black and grumous, and the air guſhed out as uſual, 
The inteſtines were inflamed, as were allo all the ab- 
dominal muſcles ; and there was a great deal of ex- 
travaſated and diſſolved blood in the adipoſe mem- 
brane, 

Theſe two laſt caſes are very uniform, and agree 
too well with the preceding ones, to admit of any 
doubt as to the immediate action of the venom of 
the viper on the blood. 


Further Experiments on the Fugular Vein of Rabbits. 


Notwithſtanding the uncertainty and obſtacles 
that are met with in experimenting on the blood- 


veſſels, I was defirous of making ſome further trials 
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on them, conducted with all-poſfible care and at. 
tention, as the very great importance of the ſubjed 
ſeemed to require, I choſe for this purpoſe, two 


of the largeſt rabbits I could procure, each of 
them. weighing ten pounds. I took the venom 


from two ſound vipers, which I had previouſly ex. 
amined with great attention for that purpoſe, [ 
had not yet finiſhed the injection in either of the 
two rabbits, when they gave ſeveral loud ſhriels, 
and died in the moſt violent convulſions in leſs 


than two minutes. Having opened the thorax of 


each rabbit, I found the lungs ſpotted as uſual, and 
the blood veſſels and auricles filled with black and 
grumous blood. The pericardium, as in the former 


caſes, contained a humour, and the inteſtines and 


muſcles were, as uſual, inflamed. 

The immediate aCtion of the venom of the viper 
on the circulation of animals with warm blood, is 
therefore both indubitable and canſtant, It is 2 
fact, however, that would not have gained any de- 
gree of credit, had it not been for theſe laſt experi- 
ments, fince it ſeemed in ſome meaſure to be con- 
tradicted by the former ones, which, although they 
were leſs direct and leſs ſimple, were nevertheleſs 
made on the blood. This ſhows us how cautious 
we ought to be in the inferences we draw from ex- 
periments ; and at the ſame time proves to us, that 
we know little or nothing, at leaſt with any cer- 
tainty, and without incurring the riſk of being de- 
ceived, beyond that which is demonſtrated to us by 
Experiment alone, | 


But 
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gut in what way are we now to reconcile the im- 
mediate action of the venom of the viper on the 
blood, when it is injected by the veins; and the in- 
activity of this ſame venom, not only on the parts 
of an animal recently cut off, but likewiſe on thoſe 
that have remained in an entire ſtate, and united 
with the animal, during a period of 15 or 20 ſeconds, 
after it has been introduced ? 

I muſt acknowledge that this is a very great diff 


culty, and that it would be no eaſy taſk to explain it 


in a ſatisfactory way. It appears that there can be 
nothing deficient in the parts that are ſtill connect- 
ed with the animal when they are bit by the viper, 
It even ſeems probable that theſe caſes have an ad- 
yantage over thoſe in which the trial is made on the 
blood, fince both the muſcular fibres and nerves 
are wounded by the viper's teeth, inſtead of which 
the yenom, when injected into the veſlels, certainly 
touches neither one nor the other of theſe parts, 
What is then the cauſe that retards the diſeaſe of 


the venom for ſeveral ſeconds in the part of an ani- 


mal that has been bit; and how it is that the ve- 
nom does not produce any diſeaſe in the parts that 
are either cut off and bit immediately after, or are 
cut off immediately after they are bit, 

It is .probable that there may be an unknown 
principle in the blood circulating in the veſſels, 
which ceaſes to exiſt the moment this fluid is drawn 


out of them, and which is likewiſe no longer to be 
found in the parts that are recently ſeparated from 


the body of an animal, - This principle, granting 
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the ſuppoſition, therefore, poſſeſſes ſuch very 


active and ſubtile qualities, that it is diſſipated at 
the very moment the part is ſeparated from the 
animal. 


We haye ſeen that the venom ſcarcely comes 


in contact with the blood in a veſſel, when the moſt 
violent derangements -are produced. The animal 


| ſuffers extremely, and the blood is condenſed in an 


inſtant. If this ſame venom is mixed with the 
blood as it flows warm from a veſſel that has been 
opened ; or if it is introduced into any part of a 
muſcle that has been ſeparated an inſtant before; it 
produces no effect, and no appearance of diſeaſe i; 
abſeryed, nor any condenſation of humours. Here, 
however, every thing is the ſame, unleſs it be that 
in the caſe in which the venom is introduced into 
the veſſel, there is a blood circulating with the reſt 
of the humours, and always covered by the coats of 
the veſſels; inſtead of which, the blood that is 
drawn from a vein is out of the torrent of the cir- 
culation; and that of the parts which have been re- 


cently cut off has already been in contact with the 


air, and the veſſels which contain it are open.— 
However it may be, ſince the effects are very differ- 
ent from each other, the circumſtances muſt be ſo 
likewiſe ; and the only conclufion we can draw, as 
to the humour contained in a veſſel, and the hu- 
maur drawn out of a veſſel, is, that there exiſts in the 
firſt caſe, ſomething that is not to be met with in 
the { (egond. 
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Agreeably to this hypotheſis, this new principle 
which exiſts or reſides in the blood, in the veſſels 
of a living animal, does not produce the ſame ef- 
fects every where equally, and in the ſame time. 
The venom has no ſooner united itſelf with the 
blood in the jugular vein, than the animal is at- 
tacked by a very violent diſeaſe, and the blood is 
coagulated a very' few inſtants after. Inſtead of 
which, in the parts that are more diſtant from the 
heart, where the veſſels are ſmaller, it requires a 
certain time for the diſeaſe to diſcover itſelf, and 
for any ſenfible change to take place in the part 
into which the venom has been introduced, 

It thererefore appears, that this principle ob- 
ſerves certain laws in governing the animal eco- 
nomy, and that it is itſelf ſubject to certain regu- 
lations. 

In the caſes in which the diſeaſe is the moſt re- 


mote from the heart, and the leaſt dangerous, the 


blood coagulates by degrees, is driven back to the 
parts bitten, and affords time and opportunity for 
the efforts of nature to overcome the diſeaſe, and 
to preſerve the circulation in the organs the moſt 
neceſſary to life. 458 

But at length what is this new principle, and what 
are the organs that ſecrete it, and convey it to the 
veins ? 

In this very difficult enquiry, it appeared to me 
that experiment could alone furniſh me with ſome 
light, and condu me to ſome new truth. But 
where are the experiments to begin ? 
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CHAPTER IV. 


Experiments on the Nerves. 


IN the long courſe of my experiments on the 
venom of the viper, and in colleQing together the 
circumſtances and ideas that preſented themſelves, 
J never loſt fight of the principle of ſenſation in an 
animal, which appeared to me to be acted on by 
the venom of the viper. I have in conſequence of 
this, judged it neceſſary to examine the nerves in 
which it reſides, or which are e the organ and inſtru- 
ment of it. 

Mead fays, in the introduction to his work on 
Poiſons, that having better conſidered the nature 


and quality of the ſymptoms of the bite of the 


viper in animals, he is certain that this diſeaſe is 
altogether nervous, and that it is communicated by 
the medium of the nerves, and not of the veſſels. 


In conſequence of this theory, he has recourſe to 


the animal ſpirits, againſt which he believes that 
the immediate action of the venom of the viper is 
exerciſed. Indeed if we examine the ſymptoms 
that this venom produces in animals, we are eaſily 
led to believe that a diſeaſe of ſuch a nature belongs 
to the claſs of diſeaſes which the phyſicians ſtile 
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nervous. In the courſe of my experiments, I 


have ſeen a pretty large dog fall down motionleſs, 
the moment after it had been bit by two vipers. I 
at firſt thought it dead, but at length perceived 
ſome little remains of reſpiration, which was, how+ 
ever, ſo ſlight and feeble, that it could ſcarcely be 


diſtinguiſhed, The dog continued in this lethar- 


gick ſtate for more than half an hour, I have ſcen 
ſeveral others thrown by the venom into very vio- 
lent convulſions. Vomiting, anxiety, and rage, 
occur very frequently ; the motion of the heart is 
jrregular and convulſive, and the arterial ſyſtem 
hard and contracted. In ſhort, they die in the 
midſt of the moſt unequivocal ſymptoms of ſpaſms 
and contractions, and, in a word, with the affections 
that are by the faculty termed nervous. 

Another idea occurred to me, that perhaps an 
active principle, a ſubtile fluid, is ſecreted by the 


. nerves themſelves, which, when it mixes with the 
blood, contrives in ſome way to animate it, to ren- 


der it vital, and to maintain its fluidity, In this 
caſe, the action of the venom of the viper may 
perhaps have been directed againſt this principle 


itſelf; and thus we may explain, why it is that the 


blood, when drawn from the veſſels, and in the 
open air, is no longer ſuſceptible to the action of 
this venom. 
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Experiments on the Nerves, Spinal Marrow, and 
| Brain, of Frogs. 


I opened the belly of a frog, and laid bare the 
crural nerves. I poured a ſmall quantity of venom 
on theſe nerves, taking care that it did not ſpread 
to the ſurrounding parts. At the end of two 
hours I pricked the nerves with the point of a needle, 
and the muſcles of the foot contracted. At the 
end of four hours, however, no part of the animal 
was ſenſible to ſtimulation. A frog intended for a 
compariſon, lived twelve hours, notwithſtanding I 
had opened the abdomen, lacerated the inteſtines, 
and punctured the lungs. - 

I repeated this experiment twice, and the event 
was each time pretty much the ſame. I began, 
however, on a little conſideration, to think the me- 
thod I had adopted fallacious. It is almoſt impoſ- 
fible to prevent the venom, when applied to the 
nerves, from communicating to the adjacent parts. 
In this caſe, the diſeaſe, or death, of the frog, may 
be the effect of the communication of venom to the 

4 other parts of the animal, and not the conſequence 
of its contact with the nerve itſelf. 

I changed my mode of experimenting, but Mill 
employed the ſame animals. 

I cut off the heads of two frogs, alike in ſize, and 
touched the ſpinal marrow of one of them, but not 
of the other, repeatedly with the venom, At the 
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end of three hours the venomed frog appeared to 
be dead, whilſt the other continued to live, and to 
leap about. 

I introduced a pin into the ſpinal marrow of the 
frog to which the venom had been applied. Its 
fore-legs remained motionleſs, but there was a 
ſlight tremulus in the feet. The heart and auricles 
likewiſe had a ſmall degree of motion. In an hour 
more every part was at reſt, The ſecond frog 
leaped about the chamber at the end of twenty-four 
hours. 

I cut off the head of another frog, and introduced 
a drop of venom into the ſpinal marrow. At the 
end of an hour the frog ſcarcely gave any ſigns of 
life. On opening the breaſt, the heart and auricles 
ſeemed ſtill to preſerve ſome degree of motion, 
which was however perceived with difficulty. A 
pin introduced into the ſpinal marrow, occaſioned 
an almoſt imperceptible motion of the fore-legs and 
feet. The heart, however, on being ſtimulated, 
performed its oſcillations for a long time. 

I cut off the head of a frog, and removed a ſmall 
portion of the ſpinal marrow. I introduced by the 
great opening of the vertebrz, a drop of venom. 
At the end of two hours the frog was to appearance 
dead. The heart ſcarcely preſerved ſome little re- 
mains of motion, which were not encreaſed by ſti- 
mulation, A pin introduced into the ſpinal mar- 
row was barely capable of exciting a feeble motion 
in ſome of the muſcles, 
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I cut off the head of another frog, and having 
hed a ſmall portion of the ſpinal marroy, 
introduced a drop of venom into the great "dy 

At the end of three hours the frog appeared to be 
dead. Having opened the thorax, I remarked that 
the heart was ſtill irritable ; a pin, however, that 


I introduced into the ſpinal marrow ſcarcely occa- 


ſioned a ſenſible contraction of the feet. 

I repeated this experiment on two other frogs, 
and the reſult was pretty much the ſame as in the 
above experiments. The death of the frogs ſuc- 
ceeded the operation and introduction of the venom 
in a ſpace of betwixt two and three hours. The 
heart was ſomewhat irritable, but the muſcles were 
little ſo, or not at all,, notwithſtanding my ſtimu- 
lating the ſpinal marrow with a needle. 

I now thought it proper to make a little variation 

in my experiments. 
I removed a portion of the cranium of a frog, 
and applied a ſmall quantity of venom to the brain, 
At the end of four hours the frog was dead, and the 
heart inſenfible to every ſtimulation. On pricking 
the ſpinal marrow with a needle, not the ſmalleſt 
motion was reſtored in it. 

I opened the cranium of another a and ap- 
plied a drop of venom to the brain. The frog ſur- 
vived this operation two hours, at the end of which 
time the heart had ſtill retained a ſlight degree of 
motion ; it was ſhrivelled, black, and contracted. 
On ſtimulating the ſpinal marrow, there was an al- 
molt inſenſible contraction of the muſcles. - 
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I repeated this experiment on the brain of four 
other frogs, and the conſequences were very analo- 
gous to thoſe of the two preceding ones. How- 
ever having removed the cranium of the two frogs 
without applying the venom to the brain, by way 

of a comparative experiment, they both died in the 
ſpace of ten hours. 

The conſequence of theſe experiments appearing 
neither ſufficiently clear nor uniform, I had once more 
recourſe to. the cutting off of the heads, thinking 
that by dint of multiplying my experiments in that 
way, I might aſſure myſelf of the action of the 
venom on the nerves, | 

I cut-off the heads of two frogs, and MS 
venom to the ſpinal marrow of one of them, but 
did not venom that of the other. At the end of 
three hours the venomed frog was to appearance 
dead; the other was ſtill living, and had a free 
motion in all its parts. I introduced a pin, which 
had been dipped in venom, into the vertebral open- 
ing of the firſt frog, and it excited a very feeble 
motion of the feet, but had no ſuch effect on the 
fore-legs. I ſcarcely ſtimulated the ſpinal marrow 
of the other. frog with a needle, when the frog 
leaped about briſkly. At the end of the fourth 
hour there was not the ſmalleſt perceptible degree 
of motion in the venomed frog, and neither the 
heart nor auricles were any longer ſenfible to 
ſtimuli, The other frog was ftill leaping about at 
the end of thirty hours. 
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I cut off the head of another frog, and introduced 
the venom into the ſpinal marrow. At the end of 
two hours the frog was to appearance dead. Hay. 
ing opened the thorax, the heart was motionleſs, 
and even infenfible to ſtimulations. The ſpinal 
marrow, when likewiſe ſtimulated, ſcarcely excited 
any degree of motion in the feet: 

I repeated this experiment, obſerving the ſaine 
circumſtances, on another frog. At the end of 
three hours I found it dead. The heart and mu. 
cles were perfectly motionleſs. On treating ano- 
ther frog in the ſame way, the conſequences were 
altogether ſimilar. 

I cut off the head of anothet frog, and applied ve- 

nom tothe ſpinal marrow. At the end of five hours 
the frog ſtill retained ſome feeble figns of life. On 
opening the thorax, I found the heart motionleſs ; 
it however renewed its oſcillations on being touched. 

The conſequences of all theſe experiments toge- 
ther may reaſonably induce us to ſuſpect, that the 
venom of the viper acts on the nerves, and that 
when it is applied to theſe parts in frogs, it pro- 
duces a mortal diſeaſe. But this mode of experi- 
menting is not entirely irreproachable. The ſpinal 
marrow and brain are too ſmall to enable us to be 
certain that the venom does not communicate to the 
adjacent parts. No precaution whatever can in my 
opinion prevent this. When the venom is applied, 
it is too near to the veſſels and other parts; and 
how indeed can it be kept from the blood. veſſels of 
both brain and ſpinal marrow? a 
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This enquiry is too important to be confined to 
the limits of ſimple probability, I ſtill flattered 
myſelf, that the purſuit of it would tend very much 
to the obtaining of a true knowledge of the venom 
of the viper and its qualities, and of the animal eco- 
nomy itſelf, | 
With this view I formed a plan of experiments, 
to be made on the nerves of the largeſt rabbits I 
could procure, This animal is hard to kill, and as 
it is gentle in its nature, may be managed agreeably 
to one's wiſh ; it is likewiſe not ſo ſmall, but that 
its nerves may ſerve for the moſt decifive experi- 
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| Exper ö iments on the ſciatick Nerve of Rabbits. 


Imade choice of the ſciatick nerve as the ſubject 
of my principal experiments. I removed the hair 
with ſciffars from the ſkin that covers the great 
gluteus muſcle, and made an incifion, beginning on 
the great trochanter, and deſcending in a direction 
with the thigh. I detached the anteriour part of the 
gluteus muſole from the os innominatum and tro- 
chünter, and gradually raifed the muſcle with my 
flagers, "en git from the adipoſe membrane. A 
little cuſtom in theſe experiments, enables one to 

te them in leſs than two minutes, and in ſuch a 
way, that after removing the ſmall quantity of 
blood which flows from the integuments, it is not 
ſucceeded by any freſh hemorrhage that is capable 
Vor. IJ. 2 | of 
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of retarding or diſturbing the operation. Now, 

holding the great glutcus muſcle with one of my 

hands, I paſſed, with the aſfiſtance of ſmall pincers, 

a piece of fine linen in ſeveral folds under the ſcia. 

rick nerve, upon which, being 1 in this ſtate, I began 
my experiments. 

Having got ready one of the ſcliatick nerves of 2 
large rabbit, in the way I have juſt deſcribed, 1 
wounded it in ſeveral places with 4 venomous tooth, 
The rabbit ſhook itſelf a little at the time of my 
doing this. At the end of twenty hours it ate, and 
ſeemed in full vigour. It died however at the end 
of ſeven days, with a large wound in the part that 
had been cut. This experiment was not made ſo 
well as it ſhould have heen; more than half theglu- 
teus muſcle was cut, and there was a great he- 
morrhage. . .. 

I laid one, of the, fiatick 1 nerves of her % 
bit perfectly bare, paſſing heneajh it ſeveral folds 
of linen. I then, wounded, j it, in upwards of twenty 
places, with the, venomous. teeth of two vipers. 
The rabbit ſcarcely. gave any ſigus of feeling pain, 
and at the end of ten hours, ate and appeared lively. 
[t was. in this tate at, the end of went ye four hours, 
but died at the end of forty-eight. . The nerve was 
marked. here and there with dark r red ſpots; t the 
parts about it were viofentiy inflamed ; ; and the 
blood in the auricles a and heart | black and coagulated. 7 

In wounding the part with the VENOMOUS teeth, 
I took the greateſt care imaginable to prevent the 


venom from communicating to the adjacent parts; 
2 and 


\ than from any other cauſe. 


and conſtantly covered the nerve after I had wound- 
ed it. 

Having got ready one of the ſciatick nerves of 
another rabbit, I paſſed under it the uſual folded 
linen, and wounded the nerve in ſeveral places with 
the venomous teeth of two vipers. I covered the 
nerve well with linen, and ſtitched up the ſkin. I 
had obſerved this latter precaution in the preceding 


experiments. 


The nerve was prepared for the introduction of 
the venom in leſs than two minutes, and the he- 
morrhage from the integuments was very ſlight in- 
deed. Notwithſtanding this the rabbit died at the 
end of eighteen hours. The nerve was to appear- 


ance in its natural ſtate. The blood in the heart 


and auricles was black and grumous. The muſ- 
eles in the vieinity of the nerve were a little in- 
flamed, and there dees of lividneſs on reit 
ſuperficies. 

Theſe experiments, although few in number, and 
not diſtinguiſhed by any great uniformitv, began 


however to make me ſuſpect, that the bite of the 


viper is leſs dangerous to the nerve, than to many 
other parts of an animal. The rabbits lived much 
longer than one would naturally have conceived, 
and notwithſtanding it appears that they all died 
ſooner. or later, I conjectured that here, as in the 
caſes of the tendons, the venom might have com- 
municated ta the neighbouring parts, and that the 
animal might probably have died rather from this, 
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As a ſtill further precaution in purſuing theſe ex. 


- periments, I had recourſe to the piece of lead I had 


before made uſe of, putting it betwixt the folds of 
the linen. In this way the nerve was very well ſe. 
cured from the other parts, and it did not ſeem poſ- 
ſible for the venom to ſpread beyond it. 

I wounded a ſciatick nerve of a rabbit in ſeveral 
places, after having got it ready in this way, with 
the venomous teeth of two vipers ; covering it with 
linen, and binding it up ſecurely afterwards. Dur- 
ing the time employed in forcing the teeth into the 
nerve, the rabbit cried out ſeveral times, and was 
ſeized with violent convulſions. It died at the end 
of twenty hours. All the muſcles about the nerve 
were livid and ſphacelated for their whole ſubſtance; 
and the ſphacelus extended for the whole length of 
the leg. The lungs were ſpotted ; and the nerve 


itſelf was likewiſe covered with red and livid ſpots, 


The blood in the auricles and great venous mem 
was black and coagulated. 

The circumſtances that accompany this experi- 
ment are ſufficient to induce one to believe, that the 
venom of the viper has in effect a ſtrong action on 
the nerves. The ſphacelus of ſo many muſcles, 
even of thoſe that were diſtant from the wounded 


part, made a great impreſhon on me. I, however, 
did not on this account terminate my experiments. 


Having laid one of the ſciatick nerves of another 


rabbit perfectly bare, 1 wrapped it carefully in the 


bit of lead. I no wounded it in ſeveral places with 


linen, in which I had not, however, encloſed the 


the 


nad 
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the teeth of two vipers, and covered it with li- 
nen as uſual. The rabbit died at the end of thirty- 
two hours. The nerve was but little redder than it 
naturally is, and was not ſpotted. The blood in the 
auricles and large veſſels was but ſlightly coagulated. 
When I opened the rabbit, I found it ſtill to poſſeſs 
a degree of warmth. 

This experiment is very different from the pre- 
ceding one, and ſhows how little confidence we ought 
to place in experiments themſelves, however nicely 
they may have been made, unleſs they are in a great 


number, and agree with each other. 


T laid bare a ſciatick nerve of another rabbit, and 
wrapped it carefully in the folded linen, in which I 
had previouſly encloſed the bit of lead. I wounded 
itin ſeveral places with the venomous teeth of two 
vipers, and afterwards covered it ſecurely, The 
rabbit died at the end of thirty-two hours, Several 
parts of the nerve were red, and there were livid 
{pots in it. The muſcles adjacent to it were in their 
natural ſtate ; but the lungs were livid and ſpotted. 
The heart, auricles, and prineipal veſſels, were fill. 
ed with black grumous blood. | 

I repeated in four other rabbits, the application 
of venom to one of the ſciatick nerves, but with 
ſome little change in the circumſtances. I appre- 
hended, that probably the linen which encloſed the 
nerve on all fides, and remained on the wound, 
might occafion the death of the animal, and the de- 


rangements we have obſerved. It therefore became 
neceflary to ſeparate theſe two circumſtances, 


2 3 and 
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and to remove the linen after wounding the nerve 
with the venomous teeth. Before the linen was re- 
moved, I wiped the venom carefully from the ſur. 
face of the nerve with ſmall bruſhes, which I repeat- 
edly changed. After this, I dipped bits of linen 

ter, and holding them with pincers, employed 
then in waſhing the whole extent of the nerve, 
The linen J had paſſed under the nerve, folded up- 
wards of ten times, prevented the water from com- 
municating to the adjacent parts. I now removed 
this linen, and threw on the nerve a confiderable 
quantity of water, which waſhed at once, nerve, 
muſcles, &c. ſo that it was not poſſible for any par- 
ticle of venom, however ſmall, to continue lodged 
in the parts that ſurrounded the nerve. 

Theſe four rabbits all died in leſs than thirty-ſc- 
ven hours. In three of them no ſenfible change 
was to be obſerved in the parts adjacent to the ve- 
nomed nerve. The muſcles, except that they 
were a little redder than uſual, were in their natu- 
ral ſtate. 

I confeſs that on one hand it did not appear poſſi- 
ble to me, that the venom could, notwithſtanding 
all the precautions I had taken, have been commu- 
cated to the ſurrounding parts; and on the other 
hand, I could not find any ſymptom of diſeaſe, any 
effect of the venom, in the muſcles adjacent to the 
venomed nerve. The death of the animal was the 
moſt conſtant reſult in theſe experiments; and this 
did not however take place till very late, and was 


not attended with either ſpaſms or convulſions, If 
the 
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the bite of the viper is really vendmous to the 
nerves of animals, it is certain that it acts on theſe 
parts with leſs force and activity than on many others. 

As this enquiry appeared to me a very important 
one, I thought it proper to perſevere, making ſome 
little change in my experiments. 


Experiments on the Sciatick Nerve, divided in its upper 
Part. 


T laid bare the ſciatick nerve of a rabbit on one 


fide, in the uſual way, and with a pair of ſciffars di- 


vided it in its upper part, as near to the vertebra 
as poſſible. The cleared part of the ſciatick nerve, 
towards the extremity, was about an inch and an 
half in length. I wrapped it in linen, which was 
as uſual in ſeveral folds, wounded it in ſeveral places 
with venomous teeth, and covered it ſecurely, to 
prevent the venom from communicating to the ſur- 
rounding parts. The rabbit died at the end of thir- 
ty-fix hours. 

I opened it whilſt it was yet v warm. The blood 
in the heart and auricles was black, but not gru- 
mous. The muſcles adjacent to the nerve were 
ſomewhat inflamed, 

I laid bare one of the ſciatick nerves of another 
rabbit, and divided it in the manner deſcribed above. 
I wrapped it in linen, wounded it with venomous 
teeth, and covered it. The rabbit died at the end 
of eighteen hours, The nerve in ſome parts was 
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dark and livid ; the adjacent muſcles were in à very 


flight degree inflamed ; and the blood in the _ y 
ſtill fluid. fe 
The principal aim of this method of experiment- 8 
ing, was to ſce what effect the venom of the viper 5 
would produce, when applied immediately to a 
nerve, leading it is true to an organized part, and F 
one endued with ſenſation, but which had no lon- 1 
ger any immediate communication with the life of . 
the animal. The action of the venom in the two | 


above caſes could not in any poſſible way be com- 
municated from the nerve to the animal, and could. 
not awaken in it any immediate pain or ſenſation. 
This however did not prevent the nerve from com- 
municating the diſeaſe of the venom to the inferiour 
part in which it terminated, It muſt be obſerved, 
that in this part the humours continue in motion as 
before ; that the muſcles are in their entire natural 
ſtate ; that the fibres till preſerve their irritability ; 
and that the part retains its ſenſibility, in conſequence 
of the other nerves that terminate there. With all 
this, no diſeaſe is obſerved in it, There is no tu- 
mour, no gangrene nor ſphacelus, and no extravaſa- 
tion of black and grumous blood. 33 

Thinking, however, that two experiments alone, 
would not be ſufficient to render this particular, 
which is of ſo much importance, certain, I was de- 
firous of repeating them in the ſame way. 

I deſtined fix rabbits to this purpoſe, and in each 
of them laid bare and divided one of the ſciatick 
perves, wounding it as uſual with the venamous 

[ teeth, 
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teeth, and covering it carefully with linen. Theſe 
rabbits all died, two in eighteen hours, the other 
four before the expiration of thirty. ſix. The adja- 
cent muſcles were in their natural ſtate, and the 
nerves, in a greater or leſs degree, dark and ſpotted. 

It is therefore certain, that the venom of the vi- 


per is not communicated by the nerve to the parts 


into which that nerve enters and ramifies ; not- 
withſtanding it is true that the animal dies on which 


this experiment is made, 


Experiments on the Sciatick Nerve, divided in its ins 
feriour Part. 


But if the diſeaſe of the venom is not communi- 
cated to the parts beneath that in which the nerve 
has been divided, it may nevertheleſs be communi- 
cated to the upper parts, with which the nerve ſtill 
preſeryes its former union and correſpondence en- 
tire. The animal continues to be ſenſible to the 
ſmalleſt violence offered to the nerve, which conſe- 
quently never ceaſes to be an organ and inſtrument 
of ſenſation, and in which that principle, whatever 
it may be, ſtill exiſts, that produces ſenſation in the 
machine, 

Having laid bare the ſciatick nerve in the uſual 
way, inſtead of dividing it in the upper part towards 
the vertebræ, I divided it in the inferiour part to- 
wards the feet. The cleared part of the nerve was, 


8 uſual, about an inch and an half in length. I 


wrapped 
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wrapped it in linen as in the preceding experiments, 
and wounded it with the venomous teeth, taking 
care to cover the whole carefully, to prevent the 
communication of the venom to the adjacent parts, 

The following are the 3 I made in this 
way : 

The ſciatick nerve of a rabbit being laid bare, Icut 
it in the inferiour part towards the feet, and wrap- 
ped it in linen which had been folded ſeven times. 
I now wounded it repeatedly with the venomous 
teeth of two vipers, and, in the midſt of this opera- 
tion, the rabbit exhibited ſtrong marks of pain. It 
died at the end of twenty hours. The nerve was 
ſpotted and livid, as were likewiſe the lungs. The 
blood in the heart was black and grumous; but the 
muſcles about the nerve ſcarcely ſeemed to have 
undergone the ſmalleſt change. | 

This experiment ſeems to confirm us ſtill more 
in the opinion, that the venom is not communi- 
cated to the muſcles adjacent to the nerve, and that 
there is no local diſeaſe in theſe parts. 

I laid bare the ſciatick nerve of another rabbit, 

cut it in its inferiour part, and wounded it as uſual 
with the venomous teeth of two vipers. The rabbit 
| cried out and writhed itſelf during the act of wound- 
ing the nerve, and died at the end of ſixteen hours. 
The nerve was livid and inflamed in ſeveral parts. 
The lungs were covered with large black ſpots. 
The heart, auricles, and large venous veſſels, con- 
| tained black grumous blood. All the adipoſe mem- 


brane covering the muſcles of the abdomen, was 
inflamed, 


re 
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inflamed, and inner part of the ſkin was ſo likewiſe. 
The ſkin, adipoſe membrane, and muſcles towards 
the breaſt, were all gangrened. The muſcles adja- 
cent to the nerve were livid for the depth of a line. 

This experiment is very different from the pre- 
ceding one, and may induce one ſtrongly to ſuſpect, 
that the venom of the viper is alſo venotnous to the 
nerves, and that in theſe caſes, the diſeaſe of the 
venom is communicated to all the parts of the ani- 
mal, above that where the nerve has been cut. In 
ſuch an uncertainty there is no way of coming at 
the truth, than that of purſuing the experiments. 
It is almoſt impoſſible not to obtain, in a long con- 
tinuance of them, ſome agreement and conſtancy in 
the effects. | 

I divided one of the ſciatick nerves of a rabbit in 
the uſual way, and having wrapped it in linen, 
wounded it with the venomous teeth of two vipers. 
The rabbit ſhrieked violently at the moment of its 
being wounded, and died at the end of thirty-ſeven 


hours. The nerve was full of black and livid ſpots, 


and the parts adjacent ſomewhat inflamed. The 
heart was very hard, and very much ſhrivelled. I 
did not open the rabbit till upwards of an hour af- 
ter its death, The venæ cave, however, ſtill oſcil- 
lated with force. Their motion began at the part 
where they open into the auricle, and they conti- 
nued to move for upwards of five hours longer, 
notwithſtanding the cavity of the thorax was ex- 


poſed to the open air. 
Having 
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Having divided the ſciatick nerve on one fide, of 


another rabbit, and wrapped it carefully in linen, 


I wounded it in ſeyeral places with the venomous 
teeth of two vipers. The rabbit died at the end of fix- 
teen hours. The nerve had ſeveral black ſpots on its 
ſurface, and the adjacent muſcles were livid through. 
out their whole ſubſtance. The blood in the heart, 
auricles, and large venous veſſels, was fluid, and a 
little darker than uſual. 

I repeated this experiment with the ſame circum- 
ſtances on fix other rabbits, and the conſequences 
were perfectly analogous to thoſe I have related 
above. The rabbits all died ſooner or later, but nei- 
ther of them in leſs than ſixteen hours, nor after thir- 


' ty-ſeven. In ſome of them the muſcles circumja- 


cent to the nerve were inflamed and livid through- 
out their whole ſubſtance ; and in others, on the 
contrary, they were ſimply a little redder than uſual. 
The blood in the heart, in ſome of the caſes, was fluid, 
and in the others coagulated. The muſcles, adi- 
poſe membrane, and ſkin, of the breaſt, were in- 
flamed in only one inſtance. The only thing con- 
ſtant in theſe experiments was the death of the ani- 
mal. 

We may, in my opinian, deduce in general, from 
the experiments I have thus farrelated on the nerves, 
that the changes obſerved in the muſcles adjacent to 
the ſciatick nerve, or thoſe in other parts of the ani- 
mal, are entirely accidental; fince they ſometimes 
exiſt, and ſometimes do not. 


Experiments 
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Experiments on the Sciatick Nerve, on which a Liga- 
ture was made, 


A new ſpecies of experiments remained to be 
made on the nerves, which might probably decide 
the queſtion. I reflected that the nerve could only 
communicate the diſeaſe of the venom to the ani- 
mal, in conſequence of there being a free commu- 
nication betwixt the nerve and the animal itſelf, and 
thought of putting an entire ſtop to this communi- 
cation, without even cutting the nerve. We know 
that a thread which makes a ſmall preflure on a 
nerve, entirely prevents this communication; that 
the muſcle no longer obeys the will of the animal; 
and that the nerve is no longer the inſtrument or or- 
gan, either of motion or ſenſation. 

In conſequence of this hypotheſis, I laid bare 


the ſciatick nerve on one ſide, of a rabbit, and tied 


it ſtrongly in two parts with a thread. There was a 
portion of nerve betwixt the two ligatures of more 
than ten lines. I covered it with a piece of linen in 
ſeveral folds, and wounded it repeatedly with the 
venomous teeth of two vipers, taking, care to co- 
ver all the parts about it effectually, to prevent 2 


communication of the venom. The rabbit died at 


the end of fixteen hours. The part of the nerve 
betwixt the ligatures was white; the muſcles adja- 
cent to the nerve were but very little redder than 


uſyal ; the heart, 'auricles, and great venous veſlels, 
were 
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were filled with a fluid blood, ſcarcely darker than 
it is in its natural ſtate. | 

I laid bare the ſciatick nerve on one fide, of ano. 
ther rabbit, and tied it in the way I have juſt de. 
ſcribed. I then wounded it betwixt the two liga. 
tures with venomous teeth, and covered it with 
linen. The rabbit died at the end of eighteen 
hours. The nerve was in its natural ſtate. The 
adjacent muſcles were red and livid, for the depth 
of four lines and more. 


Having laid bare one of the ſciatick nerves of 


another rabbit, I wounded it as above. The rab- 
bit died at the end of ſeventeen hours. The nerve 
was in its natural ſtate, and the muſcles about it 
ſcarcely inflamed. 

Theſe three experiments ſhow, that the greater 
or leſs degree of inflammation and lividity in the 
muſcles adjacent to the ſciatick nerve, is not owing 
to the venom ; and that even the death of the animal 
may ariſe from ſome other cauſe. It is very cer- 
tain, that in the caſes in which the nerve is tied, we 
do not ſee any livid ſpots on this part; and, conſe- 
quently, that they are occafioned by the Free com- 
munication of the nerve with the animal. 
I repeated this experiment, with the ſame cir- 
cumſtances, on four other rabbits, all of which died 
in leſs than nineteen hours. The'nerve in each of 
them was white, and in its natural ſtate. - The ad- 
jacent muſcles in two of them were ſcarcely in- 
flamed ; in the other two they were livid for a cer- 

| | tain 
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tain depth. In one of theſe two laſt, a part of the 
oral muſcles was inflamed. 
I confeſs, that in combining all theſe experi- 
ments together, I find nothing that can give me the 
ſmalleſt ſuſpicion, of the nerve being a means of 
communicating the venom of the viper to an ani- 
mal, and of exciting in it the diſeaſe this venom 
occaſions, It is true, that there are livid ſpots on 
the venomed nerve, which are not obſerved when 
it is tied ; but-may not theſe be purely mechanical, 
and the effe& of the wounds made by the teeth ? 
And even though they ſhouid be occafioned by the 
venom itſelf, does it on that account follow, that 
the venom acts on the nerve, as a venom and not 
otherwiſe? Is it therefore demonſtrated, that the 
nerve ought to communicate it to the other parts 
of the animal? 
We are now acquainted with the conſequences 
that enſue from the application of the yenom to the 
ſciatick nerve; when this nerve is entire ; when it 
is cut, as well above as below ; and laſtly, when 
there are two ligatures made in it. It remains to 
compare all the effects already known, with thoſe 
that will be obſerved, in inflicting on the nerve 
imple” mechanical wounds. After what we have 
ſeen; "theſe compatative experiments can leave no 
future doubt. ſt 771 
As the experiments thus far ad on the ele- 
tick nerve, were made in three different ways, ſo 1 
thall divide the comparative experiments into three 
correſponding clafſes, 
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an, on the Sciatick Nerve, in which mecho. 
nice! Wounds were made. 


Having laid bare the ſeiatick nerve on one fide, of 
a rabbit, and wrapped it, as uſual, in linen, to the 
end that all the circumſtances might agree with 
thoſe of the preceding experiments, I wounded it 
in ſeveral places with a viper's tooth, that had been 
dried for upwardsof a month, and had been carefully 
waſhed in water, to remove all ſuſpicion of its con- 
cealing any venom. The rabbit appeared to ſuffer 
violently when the tooth pierced the nerve. It 
died at the end of twenty-four hours. The nerve 
was in ſeveral parts red and livid; the muſcles ad- 
jacent to it were inflamed and dark, and theſe ap- 
pearances extended to the lower part of the leg. 
The abdominal muſcles and integuments were like- 
wiſe inflamed. The right ventricle contained gru- 
mous blood. | R 
I liid bare one of the ſciatick nerves of another 
rabbit, and having wrapped it in linen as uſual, I 
pierced it in ſeveral places with the point of a fins 
needle. The animal ſhrieked terribly, and died at 
the end of thirty-ſix hours. There were ſeveral 
dark ſpots in the nerve, and the parts adjacent to it 
were ſomewhat inflamed. The blood in the heart 
was black and coagulated. 
Having laid bare one of the ſciatick nerves of 


another rabbit, and wrapped it in linen, I pricked 
- it 
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it ſeveral times with a needle. The rabbit exhi- 
bited marks of pain, and died at the end of twenty- 
ſeven hours. The muſcles about the nerve were 
ſomewhat livid and inflamed, and the nerve itſelf 


covered all over with red and black ſpots. The 


blood in the heart was black and coagulated. 
Several important truths are demonſtrated by 


theſe experiments. 

I. That the livid and red ſpots of os nerve are 
the effect of ſimple mechanical wounds. 

IT. That the death of the rabbits is owing to 


the ſimple wound of the nerve, and not to the 


venom. 
III. That the venom of the viper, communicated 


to the nerves, neither occaſions in any degree the 
diſeaſe of the venom, nor haſtens the death of the 


animal. 


IV, And laſtly, that the venom of the viper is al- 
together innocent to the nerves, having no greater 
action on them than pure water, or the fimple ſolu- 
tion of gum arabick in diſtilled water. I have aſ- 


ſured myſelf by other experiments, that it is not at 


all offenſive to theſe organs. 

The experiments I have juſt rclated were not yet 
ſufficient to ſatisfy and convince me perfectly. I 
knew by experience how eaſy it is to be miſled by 
facts, when they are but few in number, and was 
therefore defirous of repeating the. ſame proceſs 
over again on four other rabbits. The event was 


perfectly fimilar to that of the three caſes related 


above. The rabbits all died; the ſeiatick nerve, 
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in each of them, was more or leſs covered with 
livid and red ſpots; the adjacent muſcles were, in 
a greater or leſs degree, inflamed and livid; and 


the blood in the heart was in general black and 
coagulated. 


Experiments on the Sciatitk Nerve. 


Having laid bare the ſciatick nerve on one ſide, 
of a rabbit, I tied it in two places with a thread, 
and pricked it ſeveral times with a needle betwixt 
the two ligatures. The rabbit died at the end of 
thirty-three hours. The lungs had ſeveral dark 
ſpots; the nerve was white, and in its natural ſtate; 
the blood in the heart was dark, but fluid. The 
rabbit, when I opened it, was ſtill warm. 

Having laid bare the ſciatick nerve on one fide, 
of a ſecond rabbit, and tied it in two places, I prick- 
ed it betwixt the two ligatures with a needle. The 
rabbit died at the end of eighteen hours. The nerve 
was white, and in its natural ſtate ; the blood in the 
heart black and coagulated ; and the muſcles that 
ſurrounded the nerve red and livid. 

1 repeated this experiment on two other rabbits, 
tying the nerve, and pricking it with a needle, as 
uſual. Both rabbits died; one at the end of thirty 
hours, the other at the end of thirty-five. The 
nerves were in a natural ſtate, but the muſcles were 


inflamed, and in one of the rabbits, livid for a con- 
hs, ſiderable 


. 
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taetable depth. The blood in the heart was black 


and grumous. 


Experiments on the Stidtick Nerve divided above and 
below; 


Having laid bare the ſciatick nerve of a rabbit, 
I divided it in its inferiour part, and wrapped it in 
linen, in the way I had done in all the caſes telated 


above. I pricked it ſeveral times with a needle. 


The rabbit gave repeated ſhrieks, and died at the 
end of thirty-ſeven hours. The nerye was covered 
with black and livid ſpots ; the adjacent parts were 
ſomewhat inflamed, and the heart ſhrunk, and very 
hard. The venæ cave continued to move for five 
hours after I had opened the thorax, their motion 
beginning at where they ariſe from the auricles. 

I divided the ſciatick nerve of another rabbit, 
and having wrapped it in linen, pricked it ſeveral 
times with the point of a needle. The rabbit died 
at the end of fifty-four hours. There were black 
ſpots in ſeveral parts of the nerve; the muſcles 
about it were ſcarcely inflamed ; the blood in the 
heart was in a fluid ſtate. 

I made the ſame experiment on another rabbit, 
the ſciatick nerve of which, when divided, I prick- 
ed ſeveral times with a needle. The rabbit died 
at the end of thirty hours. The nerve was in ſeve- 
ral places red and livid ; the muſcles were livid 
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and inflamed ; and the blood in the heart black 


and grumous. , 

I was defirous of repeating the ſame experiment, 
with preciſely the ſame circumſtances, on four other 
rabbits, all of which died in leſs than forty hours, 
and one of them before the expiration of eighteen, 
The muſcles in all of them were in a greater or leſs 
degree inflamed, and the nerve more or leſs red and 
livid. The blood in the heart, in ſome of them 
only, was black and coagulated. 

Seeing that all theſe experiments correſpond in 
a certain degree, both with each other, and with 
the relative ones of the venomed nerves, I did not 
think it neceſſary to make a great number of trials 
on the ſciatick nerve cut in the upper part. I 
therefore made only two, and theſe agreed in their 
conſequences with thoſe'of a fimilar kind in which 
I employed the venom, | | 

I do not conceive that any doubt ean remain 
after theſe experiments, as to the entire innocence 
of the venom of the viper, applied to the ſciatick 
nerve, and as to the, impoſlibility of the bite of 
this animal producing the diſeaſe of the venom, 
when confined to a nerve alone. 

This new truth in animal phyſicks is of the 
_ greateſt importance in underſtanding the nature of 
the venom of the viper, and its action on the animal 
body. I muſt acknowledge, that I had need of all 
the experiments on the nerves thus far related, and 
which are in ſo great a number, and varied ſo many 
diflerent ways, to be fully and clearly perſuaded of 
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this circumſtance, Every thing concurred to a be- 


lief of the contrary. The rapidity of the diſeaſe, 
the ſuddenneſs of the death, the momentaneous 
loſs of ſtrength, the very violent convulſions, the 
very acute pain, and, in a word, every ſymptom that 
characterizes the diſeaſes of the nerves, ſeemed to 
exiſt in the animal when the nerve was bit. It is 
however certain, that the venom of the viper does 
not communicate itſelf to the other parts by the 
medium of the nerves, and that the ſubſtance of 
them, which cauſes the ſenſation of the animal, and 
on which life itſelf ſeems to depend, is not changed 
by the action of this venom. The experiments 
are direct, they are in a great number, and varied 
exceedingly; the fact is certain, and the errour 
was on our ſide, the offspring of prejudice and opi- 
nion, and not of nature and experience. On the 
other hand, we have ſeen that the venom of the 
viper, introduced into the blood, without touching 


any veſſel or any ſolid part, kills animals inſtantly, 


bringing on very acute pains, and very violent con- 
vulſions. I have ſeen the relaxed ſphincters give 
paſſage both to the urine and fœces. 
Here an occaſion preſents itſelf of examining the 
principles and grounds on which this doctrine of 
theoretical and practical medicine, that aſeribes diſ- 
caſes to the nerves, and ſubmits ſo many motions 
and functions to a nervous principle, is ſupported, 
The field is ſo very extenfive, that, although this 
diſcuſſion might be very uſeful to the practice of 
unt, I cannot allow myſelf a moment's ſtay 
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in it, It will be ſufficient for the preſent to draw 
this general concluſion—that the uſual ſymptoms 
of nervous diſeaſes are equivocal and deceptious ; 
that they may exiſt without there being any diſeaſe 
of the neryes ; and that a ſimple change in the 
blood may be capable of producing all this de- 
rangement, and that inſtantly, 

Had the celebrated Engliſh ph yſician, Mead, 
known that a ſmall quantity of the venom of the 
viper introduced into the blood, Kills a large and 

ſtrong animal almoſt inſtantly; and that this venom 
is entirely innocent to the nerves; he certainly 
would not have had recourſe to the animal ſpirits, 
and to thę nerves, to explain the action of the venom 
on animals that haye been bit, But he was entirely 
ignorant of theſe two important truths, which 
were likewiſe unknown to all the other phyſicians 
of his time, 

Mead employed the ſame data; that is to 
ſay, the nervey and animal ſpirits, to explain the 
nature and effects of the other poiſans, The nerves 
are affected every where; the animal ſpirits are de- 
ranged and in motion every where; and tumult and 
nervous agitations are obſerved every where. He 
will have this principle applied, not only to the 
effects of the venom of the viper and the other poi- 
ſons, but likewiſe to ſeveral other very violent diſ- 
eaſes, and amongſt others, the plague, This theory 
is abſolutely falſe as to the yenom af the viper, 
which it ſeemed to favour the moſt, I do not be- 
lieye it any truep as to ſeveral other poiſons, 
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particularly thoſe of the animal kingdom; and 
after the experiments I have made, I do not find it 
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demonſtrated as to the plague, and other diſeaſes. 


When we examine the reaſons that have deter- 
mined naturaliſts and phyſicians to recur to the 
nerves in explaining theſe diſeaſes, (whether natural 
or the effect of poiſon) we find them to be founded 
on two principles—the rapidity of the diſeaſe itſelf; 
and the convulſions and very ſudden proſtration of 
ſtrength in the animal. | 

The firſt of theſe two reaſons is of no weight, 
fince I have ſhown, that a very ſmall quantity of the 
venom of the viper introduced into the blood, kills 
an animal in a few inſtants; and the ſecond is nei- 
ther evident nor certain, fince experiment itſelf 
has demonſtrated to us, that a little of this venom, 


in the ſame circumſtances, produces very violent 


convulſions, and cauſes a proſtration of ſtrength in 
the animal in a few moments, notwithſtanding it 
only touches the fluid parts of the blood. I do not 
beſides think it difficult to explain the convulſions, 
without recurring either to the animal ſpirits, or to 
the nervous ſyſtem. In the firſt part of this work, 
I have mentioned the circumſtance of convulſions 
ariſing ſimply from a want of equilibrium in the 
parts, occaſioned by the unequal diſtribution of 


blood in the organs, and by the unequal loſs of irri- 


tahility in the muſcles. I did not know at that 
time, either that the nerve was not obnoxious to the 
venom of the viper, or that this venom was mortal 
when ſimply introduced into the blood. This ſub- 
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ject appears to me of ſufficient importance to de. 


ſerve a work apart. In that work the other poiſons 
might be examined, as I have done the venom of 


the viper; their effects might be analized; and all 


the circumſtances. attending them might be noted, 
What lights might not ſuch an undertaking throw 
on animal phyficks, on the theory of poiſons, and 
on medicine itſelf ! The road is open, and nothing 
is needed but a patient and induſtrious obſerver, I 
can venture to promiſe him, in the courſe of a few 
years, the moſt brilliant, and perhaps too, the moſk 
uſeful, diſcoveries. 

But let us return to our experiments. | 

Although I had affured myſelf of the innocence 
of the venom of the viper, when applied imme- 
diately to the nerves, I had a conſtant ſuſpicion 
however, that the nerves might at leaſt be neceſſary 
to the action of this venom on the blood. They 
might perhaps depoſit ſome unknown principle, ſome 


ſubtile fluid, in the veſſels of the animal, and this 


principle, or fluid, might be eſſential to life, and 
hkewiſe to the ſound. ſtate of the blood. This was 
a new mode of confidering the action of the venom 
on the living body, differing eſſentially from all the 
hypotheſes that phyficians had hitherto invented ; 
and it remained to know whether the venom of the 
viper would produce a diſeaſe of greater or leſs vio- 
lence, on the nervous communication betwixt the 
part bitten and the'animal being ſtopped. | 
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Bite of the 7; iþ2r on J that had been derived of 
the Head. 


To obtain ſome information on theſe reſearches, 
I made the following experiments. 

I cut off the head of a frog, the leg of which I had 
bit, twice by a viper. This was tollowed by no 
ſymptom of diſeaſe in the part. 

I cut off the head of another frog, and, after ſtrip- 
ping off the ſkin, had one of its legs bit repeatedly 
by two vipers, The trog has no A of diſ- 
eaſe. 


I cut off the ay of a third frog, which I had bit 


repeatedly in the leg, the ſkin ſtill remaining on. 
There appeared ſome ſlight ſymptoms of diſeaſe in 


the leg. At the end of two hours I introduced a 


pin into, the ſpinal marrow, and there was ſome 


{mall degree of mdtion in the muſcles, 
1 repeated this experiment on four other frogs 
that had been deprived of the head. Three of 


them had no ſign of difeaſe ; in the fourth thers 


were ſome little indications of it. 

Theſe experiments appearing to me neither ſuffi- 
ciently clear nor uniform, I was defirous of repeat- 
ing them on twenty-four other frogs, in which I 
cut off the head, as uſual. Twelve were bit in the 
leg repeatedly by ſeveral vipers, and the twelve 


others had punctures made in the leg, either with 


fine needles, or with vipers' teeth dried, and free 
from 
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from venom. The conſequences were very vague. 
Of the twelve that were bit, three only had the dif. 
eaſe of the venoni; and of the twelve that were not 
bit, but pricked with needles, or wounded with 
venomous teeth, one had ſymptoms of inflamma. 
tion and lividity in the leg, that might have been 
confounded with the ſymptoms that accompany 
the diſeaſe of the venom. 

We may, I think, ſay in general terms, that 2 
frog deprived of its head, contracts the diſeaſe of 
the venom with greater difficulty on that account; 
and that in theſe circumſtances the part bitten is 
leſs changed by the venom than otherwiſe. Theſe 
experiments, however, did not throw a ſufficient 
light on the queſtions I propoſed to myſelf to clear 
up, and I therefore determined to fall on a new 


made of dent 


Experiments on Frogs, in which the Spinal Marrow 
ꝛas divided. | 


I divided the ſpinal marrow of a frog, at two 
lines above the part where the nerves that are ſent 
to the legs and feet, riſe out of the vertebre. 1 
then had one of the legs of the animal bit repeat- 
edly by two vipers. There was no appearance of 
a communication of diſeaſe, 

I repeated this experiment on four other frogs, 
and the event was the ſame z4 could not obſerve 


any ſign of diſeaſe in the legs iM been bit. 


After 
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After having ſeparated the head from four other 
frogs, I entirely deſtroyed the ſpinal marrow with 2 
bit of wood. I then had the legs of the animals 
bit, but could obſerve no Aer Jy ſymptom of 
diſeaſe, 

On repeating the experiment of the divided 
ſpinal marrow on fix other frogs, I found in four 
of them not the ſmalleſt appearance of diſeaſe. 
There was ſome doubt as to the fifth, but the 
fixth appeared to have a real attack of the diſcaſe 
of the venom. 

This laſt caſe made me ſuſpect the pennen 1 
have related above on the nerves of frogs, and I 
therefore thought it expedient to proceed to ſome 
experiment that would be more luminous and leſs 
equivocal, I procured large rabbits for this Pure 


pole, 


Bite of the Viper on the Parts, the Nerves of which 


had been divided, 


I divided the ſciatick and crural nerves of the 
right leg of a rabbit. I ſtitched up the inciſed 
ſkin, and had the leg bit by three vipers, ſeach 
viper biting thrice, The rabbit returned to its 
food a little time after it had been bit, and reco- 
vered. At the end of twenty days I employed it in 
another experiment. I muſt remark, that a degree of 
motion ſtill continued in the leg, and that I had 

| my 
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my doubts as to the crural nerve having becn effec. 
tually divided. | * 1. 

I cut the eitel and erural werves bf the right 
leg of another rabbit, aſſuring myſelf that they 
were completely divided. Having ſtitched up the 
ſkin, I had the leg bit by three vipers, each of 
which bit thrice. The rabbit died at the end of 
eighteen hours; the muſcles of the leg that had 
been bit were black, livid, ſwelled, and ſphacclat. 
ed; the abdominal muſcles were inflamed; as was 
alſo the whole of the internal part of the fkin. 

Theſe two experiments could not have been more 
contradictory to each other; it is however certain, 
that in the ſecond» caſe there was a true diſeaſe of 
the venom. The firſt caſe proves nothing more, 
than that an animal may, on ſome particular occa- 
fion, be bit repeatedly, even by ſeveral vipers, and 
not have an attack of the diſeaſe. Caſes analogous 
to this have been related in the preceding parts of 
this work. | | 

T cut the ſciatick and crural nerves of the hn of 
another rabbit ; the nerves were effectually divided, 
and the leg had loſt all motion. I then had the part 
bit by three vipers, repeatedly by each. The rabbit 
died at the end of ſixteen hours. The muſcles of 
the leg were livid and l throughout their 
whole ſubſtance. 

I repeated this experiment with the fame circum- 
ſtances on two other rabbits, one of which died at 
the end of twenty hours, the other at the end 


of twenty-tour. They had both the moſt determin- 
cd 
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Tec. ed ſymptoms of the diſeaſe of the venom, in the 
leg that had been © | 
ght Theſe experiments are poſitive and uniform, and 
hey prove indubitably, that it is of no conſequence as to 
the the diſeaſe of the venom, whether the nerves of the 
| of parts that are bit, are, or are not, cut; or whether 
of they communicate, or have no longer any commu- 
lad nication, with the animal. 
at. But in theſe experiments, there ſtill ſubſiſts a 
"as nervoys communication betwixt the part bitten and 
the animal. This communication is formed by 
re the ſkin of the animal that covers the part where the 
n, venom is received. We muſt therefore put a ſtop 
of likewiſe to this communication, by removing the 
e, Kin. | 
a- After having divided the ſciatick and crural 
d nerves on one fide, of a rabbit, and ſtitched the in- 
Is ciſed ſkin, I made a circular incifion in the leg, at 
f four fingers diſtance above the part where I had 
propoſed to have it bit by vipers. - As ſoon as the f 
f inciſion was made, I ſtitched it all round. I then | 


had the leg bit repeatedly by three vipers, the teeth 
penetrating into the ſkin. At the end of two hours 
there was no ſymptom of diſeaſe ; at the end of fix 
the part that had been bit was viſibly inflamed ; at 
the end of ten, there was an oozing of blood from 
the part of the ſkin that had been punctured by the 
teeth of the viper; at the end of twenty-two, the 
blood flowed in ſtill greater abundance ; at the end 
of twenty-four, the part was very much ſwelled, but. 


no lividneſs was to be diſcerned ; at the end ot, 
- thirty 
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thirty the ſkin opened, and a wound formed. The 
rabbit after living eight days, was employed ON ang« 
ther occaſion. | 

In this laſt experiment, there can be no doubt but 
that the diſeaſe of the venom was communicated to 
the part bitten, although it was not very violent. 

I now thought of making a comparative experi- 
ment. | 

For this purpoſe I had a rabbit bit repeatedly in 
the leg by three vipers, without cutting either the 
nerves or the ſkin. At the end of eight hours the 
leg was ſwelled, but not livid. At the end of twen- 
ty-two, a cyſt or bladder, filled with a dark-coloured 
humour, formed betwixt the legs, near the part 
that had been bit. The rabbit died at the end of 
forty hours. The ſkin was broken, and corroded 
at the part bitten ; the muſcles of the leg were li- 
vid and gangrened ; the heart, auricles, and large 
veſſels, were filled with black and grumous blood ; 
and there were concretions of blood even in the 
aorta, which is uſually found empty. 

I repeated the preceding experiment on three 
ether rabbits, and, after dividing the nerves, mak- 
ing the circular incifion in theſkin, and ſtitching it, 
had each of them bit repeatedly by three vipers, 
They all had ſymptoms of the difeaſe of the venom 
in the part bitten, 

I had another fuſpicion, that there io ſtill 
ſubſiſt, after all, ſome nervous communication be- 
twixt the animal and the leg, after the ſciatick 
nerve was divided. I conjectured that the viper 

might 
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might have ſtruck its teeth on ſome fibre of the 
great gluteus muſcle, which deſcends very low in 
the leg. This was a ſufficient inducement to me 
to make the following experiments. 

divided the ſciatick and crural nerves on one 
ſide, of a rabbit, and made a circular inciſion in the 
ſkin, which I afterwards ſtitched. I had the leg bit 
by three vipers, by each repeatedly, but in ſo low a 
part as to avoid the above-mentioned muſcle. Ar 
the end of two hours the part that had been bit be- 
gan to inflame ; at the end of twenty-two the ſkin 
was broken, but not puffed up; at the end of for- 
ty-two the animal was apparently recovered ; and at 
the end of eight days, was employed in other pur- 
poles. | 

I divided the ſciatick and crural nerves on one 
fide, of another rabbit, and made an inciſion, which 
I afterwards ſtitched, for the whole circumference 
of the leg. I had the leg bit in its inferiour part 
by three vipers, each viper biting thrice. At the 
end of eight hours, the ſkin burſt, and diſcharged a 
humour ; at the end of twenty-two this broken ſkin 
was ſwelled and livid; and at the end of fixty, the 
rabbit was in a dying ſtate. I opened it, and found 
all the muſcles of the leg gangrened, and almoſt the 
whole of the adipoſe membrane that covers the ab- 
dominal muſcles full of extravaſated blood. The 


blood in the heart was in a diſſolved ſtate. 


1 divided the ſciatick and crural nerves of another 
rabbit, and made an incifion in the ſkin, which I 


ſtitched, all round the leg. I had the inferiour part 
3 ON 
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of the leg bit repeatedly by three — At the 5 
end of two hours the part that had been bit was be. 
come ſwelled; at the end of eight it was conſidera. 
bly ſo; at the end of twenty-two, the ſkin was 
broken, but without ſwelling ; at the end of forty. 
two hours, there was ſimply a wound at the part 
bitten. The rabbit lived ten days, and was em- 

ploved in other experiments. 

Theſe experiments ſhow, that the venom of the p 
viper produces its uſual effects on the parts bitten, | 
notwithſtanding all nervous communication has been 
ſtopped, betwixt theſe and the other parts of the 
animal. But it is not yet decided, whether, ſup- 
poſing ſome active principle which mixes with the 
blood to be ſeparated from the nerve, this princi- 
ple does, or does not, ceaſe to exiſt the inſtant the 
nerve is divided; particularly as the nerves ſtill re- 
main in the part bitten, although they are no longer 
the inſtruments of ſenſation, and voluntary 'motion. 
This reflection made me fall upon the follow ing ex- 

periments. 

I édivided the ſciatick and crural nerves on one 
fide, of a rabbit, and likewiſe made the circular in- 
cifion in the ſkin, which I ſtitched. I left the part 

in this ſtate during ſixteen hours, and then had it | 
bit below the inciſion by three vipers, each of which | 
bit repeatedly. The rabbit died at the end of twen · 
ty-two hours. All the muſcles of the leg were li- 
vid, gangrened, and putrid; the pericardium was 
filled with a tranſparent fluid; the right- ventricle 
and right auricle were filled with black grumous 
blood ; 
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flood; and the blood in the large vellels was in 
the ſame ſtate. : 


Effefts of the Bite of the Viper on Rabbits, the ſpinat 
Marrow of which was divided. 


I ſhall conclude my experiments on the parts de- 
prived of their nerves; and bit by the viper, by re- | 
lating three experiments made on rabbits, the ſpinal 
marrow of which had been entirely cut through. I 
divided it beneath the loins, and in ſo effectual a 
way on all fides, that there could be no ſuſpicion. 
of any communication of nerves, betwixt the legs 
and the other parts of the animal; 

The ſpinal marrow of a rabbit having bees di- 


vided in the way I have juſt mentioned, and a eireu- 
lar incifion round the leg made in the ſkin, which I 
had ſtitched, I had the inferiour part of the leg bit 
by three vipers, by each repeatedly; At the end of 
an hour, a ſmall tumour formed in the part bitten; 
at the end of two this part was very much ſwelled, 
and very livid ; and the rabbit died at the end of 
ſeven; The part that had been bit was gangrened 
all over, and the gangrene penetrated into the whole 
ſubſtance of the muſcles that had been wounded by 
the teeth, The blood in the heart was black and 
grumous: 

I divided the ſpinal marrow of another rabbit, 
and by the help of ſciſſars detached a great a” 
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of the ſkin that covers the crural muſcles. When 
the latter were in this manner laid bare, I had them 
bit repeatedly by three vipers. A few minutes af. 
ter, there were ſymptoms of the diſeaſe of the ve. 
nom in the part, and the rabbit died at the end of 
ſeven hours. The muſcles that had been bit were 
livid and inflamed; the blood all about them was 
extravaſated into the cellular membrane ; there 
were livid ſpots in the lungs; and the heart was 


filled with blood, which was almoſt't in an entire 


ſtate of diſſolution. 

I repeated this experiment on nie rabbit, 
with the ſame circumſtances, and the reſult was 
likewiſe the ſame. The rabbit died at the end of 


fix hours, with the muſcles of its leg affected by the 


diſeaſe of the venom. 

Thus are we aflured, that the nerves which are 
ſent to the parts bitten, in no way contribute to the 
diſeaſe of the venom of the viper, and that this ve- 


nom is altogether innocent to the nerves ; impor- 


tant truths we were before ignorant of. What is 
ſtill hidden from our fight, is the occaſion of the 
blood, united with the venom, coagulating in an in- 
ſtant when it is incloſed in the veſſels of the ani- 
mal, and not coagulating in the open air. 


2 


til 
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Kfefts of the Venom on the Parts of an Animal, whe 
Circulation of which was interrupted. 


1 koped to draw ſome information from the expe- 
timents which follow. They confiſted in examining 
the effects of the bite of the viper, on the parts of 
animals in which the arteries and veins had been 
previouſly tied by ligature. This was altogether a 
novel enquiry, and it was not at all amiſs to know 
the effects that would be produced in fimilar caſes, 

I made a ligature in the belly, on the aorta deſ- 
eendens and vena cava of a rabbit. Having ſtitched 
the ſkin, I had the leg of the rabbit bit by three vi- 
pers, by each repeatedly. The animal died at the 
end of nine hours. The leg was gangrened in the 
part where the bites had been received, but in no 
other. | 

I divided and temoved in the belly of a rabbit, 
the arteries and veins that go to the right leg, and 
likewiſe removed a large portion of the ſkin of the 
leg, which I had bit at the part where the muſcles 
were bare, by thtee vipers, each of which bit thrice. 
At the end of an hou! chere were c@tain ſymptoms 
of local difeaſe. At the end of two hours the leg 
was livid at the part bitten, but not elſewhere: The 
heart was filled with black and grumous blood. 

I made a ligature, as in the firſt experiment, on 
the arteries and veins within the belly of two rab- 
bits. Each of them was bit repeatedly by three vi- 

| & TS 
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pers. In one of them the {kin was in an entirg 
ſtate; in the other it was cut circularly, as in an 
amputation, and ſtitched. They were both dead at 
the expiration of twenty hours. There were ſymp- 
toms of diſeaſe in the parts bitten. However, the 
diſeaſe was ſlight, and neither deep nor extenſive. 
The blood in the heart was black and coagulated. 

I divided in the belly, the arteries and veins of 
another rabbit, but neglected to have it bit by yi. 
pers. It died at the end of fixteen hours, The 
lungs were livid ; and the heart, auricles, and great 
veſlels, filled with black and grumous blood. This 
experiment is a ſtill further demonſtration to us, 
that the grumous blood in the heart and neighbour- 
ing veſſels is an equivocal ſign, when it is taken 
alone, and without being accompanied by others, 

I repeated this experiment of making a' ligature 
in the belly, on the veins and arteries, on three other 
rabbits, having each of them bit in the leg by three 
vipers. They all three died 1n leſs than ſeventeen 
hours, The muſcles that had been bit were at- 
tacked by the diſeaſe of the venom, but not the 
adjacent ones. This local diſeaſe was but of little 
conſequence. 

We may deduce with certainty from theſe expe- 
riments, that the venom of the viper produces its 
uſual effects, even when the parts bitten no longer 
participate of the circulation of the blood in the 
animal machine. In theſe caſes we ſee in general, 
that the diſeaſe is leſs extenſive and leſs violent, than 
| when the blood circulates in the part; and this 
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particular agrees very well with the experiments in 
which the venom was injected jnto the jugular vein, 


Effets of the Venom on Parts, the Veſſels of which 
were cut. 


I was deſirous of ſeeing what would happen to a 
rabbit, the crural arteries and veins of which were 
tied, and cut beneath the ligature, ſeveral hours pri- 
or to the leg being bit. In theſe cafes the blood 
has not only ceaſed to circulate in the leg, but has 
been a long time ſtagnant: it may already be 
changed in a great meaſure, may have ſuſtained a 
conſiderable loſs in its quantity, and may be depriv- 
ed of a ſubtile principle of ſome kind or other. The 
rabbit that I got ready in this way, remained in this 
ſtate during upwards of eight hours. At the end of 
that time, I had it bit in the leg by three vipers, 
each of which bit repeatedly, the ſkin having been 
previouſly removed from the part, The rabbit died 
three hours after. The muſcle at the part where the 
vipers had bit, was ſomewhat darker than in the 
adjacent parts; but this was ſcarcely ſenfible. 

I cut the crural artery and vein of a rabbit, in the 
fame way beneath the ligature, and waited ten hours 
before I had it bit. At the end of twenty hours it 
was very lively, and I had it again bit repeatedly by 
three vipers, the leg being previouſly bared of the 
Kin, in the part bitten. It died fix hours after. The 
muſcles that had been bit were livid throughout 
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their whole ſubſtance, but the diſeaſe was confined thi 
to the part on which I operated. bl 

I repeated this experiment on two other rabbits, | 
having them bit each in a leg, without removing by 
the ſkin, eight hours after the ligature had been A 
made, and the crural artery and vein cut. I took t 


the precaution to make repeated compreſſions on 
the leg, that the arterial and venous blood might 
flow out at the opening in the veſſels. Both rabbits 
died in leſs than eleven hours. The fleſh where the 
teeth had entered appeared of a deeper colour than 
uſual, and this diſcoloration penetrated to the depth 
the teeth had extended to, The other parts were in 
a natural ſtate. 
I got ready two other rabbits in the ſame way, as 
a comparative experiment; they were therefore not 
bit by vipers. They were both dead at the end of 
ſeventy-two hours. 

It now remained to examine the effects of the ve- 
nom of the viper, after haying tied the arterial and 
venous veſlels ſeparately. : 

For this purpoſe I made a ligature an the vena 
cava in the belly of a rabbit, and afterwards made 

the circular inciſion in the ſkin of the leg, and ſtitch- 
ed it. I then had the leg bit repeatedly by three 
vipers, At the end of twenty-four hours, there were 
ſymptoms of the diſeaſe of the yenom in the part 
bitten. I killed the rabbit in this ſtate, and found 
that the diſeaſe was circumſcribed to the inciſion 
made in the ſkin, The muſcles were livid, and 

| | the 


ON POISONS 375 


the adipoſe membrane filled with dark extravaſated 
blood. 73 

I tied in the belly, the vena cava of another rab- 
bit, and had its leg bit repeatedly by three vipers. 
At the end of two hours there was an extenſion of 
the ſkin at the part that had been bit, but ſcarcely 
any ſenſible ſwelling; at the end of four hours, a 
moiſture exuded from it; at the end of ten hours 
the ſwelling had encreaſed; and the rabbit died at 
the end of fifteen. The part bitten was livid and 
gangrened throughout its whole ſubſtance ; the diſ- 
eaſe was, however, entirely confined to the leg, 

The conſequences of experiments on two other 
rabbits treated in the ſame way, were pretty fimilar. 

I tied the aorta in the belly of a rabbit, and had 
its leg, covered by the ſkin, bit repeatedly by three 
vipers. At the end of fix hours, the ſymptoms of 
diſeaſe were perceptible, and the rabbit died at the 
end of fifteen, The leg was ſwelled and livid, and 
the diſcoloration penetrated ſome depth into the 
muſcles. The blood was black in the part that 
had been bit, and was coagulated in the large vel- 
ſels, 

This experiment repeated on two other rabbits 
was attended with pretty much the ſame ſucceſs. 

I ſhall conclude this chapter, by relating in a 
few words, two experiments made on rabbits, in the 
belly of which I had divided. all the lymphatick 
veſſels I could find, as far as the ductus thoracicus. 
An hour after this operation, I had both rabbits bit 
in the legs, covered by the ſkin, repeatedly by three 

Bb 4 vipers. 
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vipers. At the end of fix hours the leg in each, ex. 


hibited the moſt eertain marks of the diſeaſe of the 


venom. It was livid and ſwelled, and a good deal 


of humour oozed from it. Both rabbits died at the 
end of eighteen hours, and the muſcles of the leg 
in each, were livid throughout their whole ſub. 
ſtance. | 

Expecting nothing from the continuation of theſe 
experiments, and ſeeing that the ſtoppage of the 
circulation of the lymph and chyle has no influence 
on the uſual effects of che venom of the viper, I did 


not think it neceſſary to make any further progrelz 
in this ſubject. 


CHAPTER v. 


Nells of the Venom of the Piper on Blood expoſed 10 
the open Air, 


ALTHOUGH | the experiments hitherto related 
afford us very important information, we are ſtill in 
the dark as to the circumſtance of the blood coagu- 
lating when united in the veſſels with the venom of 
the viper, and not coagulating when blended with 
the latter in the open air, I have at leaſt conceiv- 
ed that I conſtantly diſtinguiſhed a very ſenſible 
difference i in this fluid, when I had the leg of an 
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animal bit after its being ſeparated from the animal 


itſelf, and when I had it bit, either ſtill adhering 
in an entire ſtate to the animal, or faſtened to it me- 
chanically. 0 

In this uncertainty, I judped t it expedient to mako 
an analyſis, followed by the experiment of Mead, 
that relates to the effects of the venom of the viper 
on the blood drawn from an animal; and as Mead 
made his experiment on a ſmall quantity of venom 
and a large quantity of blood, I determined that 
my trials ſhould be on much ſmaller quantities of 
the latter, that the effects might be more ſenſible. 

I let fall into a ſmall conical glaſs, three drops of 
the venom of the viper, and twenty drops of the 
blood that flowed from the neck of a fowl, into 
which I had made an inciſion, I reclined the glaſs, 
and ſhook it circularly for ten ſeconds, that the ve- 
nom and blood might mix well together. 

At the ſame time J let fall into a ſimilar glaſs, 
twenty drops of the blood of the ſame fowl, in the 
ſame ſtate as the laſt. I ſhook the glaſs as I had 
done on the preceding occaſion, that, the venom 
excepted, all circumſtances might be alike. At 
the end of two minutes, the blood unmixed with the 
venom coagulated, and was of a fine vermillion co- 
lour. On the contrary, the blood united to the ve- 
nom was black and fluid, notwithſtanding it was a 
little viſcous and compact. 

I repeated this experiment, and the event was the 
ſame. The venomed blood did not coagulate, and, 
as before, was of a dark colour; ; whilſt, on the con- 

trary, 
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trary, the blood that was not venomed caagulated 
very ſoon, and till preſerved its bright red colour. 

I repeated this experiment-on the blood of a gui- 
neapig, one of the legs of which I had cut off. The 
venomed blood at the end of twenty-four hours was 
ſtill black and diſſolved, whilſt the other coagulated 
m leſs than two minutes, and continued to preſerve 
its red colour. The venomed blood did not har- 
den till it dried by degrees and ſplit into ſcales, 
and preſerved its black colour till the laſt ; inſtead 
of which the blood in a pure ſtate, ſtill continued 
red, even after it had dried and ſplit. 

The black colour of the blood that was mixed 
with the venom, agrees very well with the moſt 
uſual effects of the bite of the viper on animals, 
and with the effects of the venom introduced into 
the jugular vein of rabbits. But the other circum- 
ſtance in theſe latter experiments is altogether ſin- 
gular and unexpected. Inſtead of the venom coa- 
gulating the blood, as one would ſuppoſe it ought 
to do, it even keeps it from that coagulation which 
is natural to it in the open air, and preſerves it in a 
_ conſtant ſtate of diſſolution. Here then the venom 
not only does not produce its ordinary effect on the 
blood, namely, that of coagulating it, but produces 
an altogether contrary effect, namely, that of keep- 
ing it in a diſſolved ſtate, and ſo preventing that 
coagulation which would otherwiſe take place. 

This fingular effect of the venom on blood ex- 
poſed to the air, ſeemed to promiſe ſome important 
diſcovery, relative to the action of it that ſucceeds 
the 


Ld poet "| Wa 9 


ene 379 


the bite of the viper in animals. I reflected, that 
this bite is entirely innocent to the viper itſelf, and 
likewiſe to many other animals with cold blood, 
and that it is not mortal to certain animals, ſuch as 
frogs, in which it does not produce the diſeaſe of 


the venom till very late, and with difficulty. In 


conſequence of this, I perſuaded myſelf that the 
effects of the venom on the blood of vipers and 
frogs muſt be very different from thoſe it produces 
on the blood of warm animals, and that from this 
difference, that of the diſeaſe and death of theſe 
animals muſt preciſely depend. Theſe were my 
reaſonings, and I drew no ſmall expectations from 
them, 

I accordingly put into a ſmall conical glaſs, three 
drops of venom, and thirty drops of the blood that 
flowed from the neck of a viper, after I had cut off 
its head. I ſhook the glaſs, as uſual. The blood, 


which became ſomewhat darker, did not coagulate. 


At the end of two hours there was a ſeparation of 
ſerum, which floated on the top, the red part of the 
blood being beneath. This was dark, and viſcid 
like glue, but was not coagulated. 

I had at the ſame time got ready a comparative 
experiment. I had put into a glaſs of the ſame 
kind, thirty drops of the blood of the fame viper, 
but without having introduced the venom. I ſhook 
the glaſs, as uſual. The blood did not coagulate, 
and became covered with a great deal of ſerum, 
through which the ſanguineous fibres, which were 


very red, were diſtinguiſhed, At the end of two 


hours 
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hours the ſerum was in a much larger quantity than 
in the preceding experiment; at the end of twenty. 
four the red fibres were in their uſual ſtate ; but 
notwithſtanding this, the blood was thinner than 
that which had been venomed. At the end of thir- 
ty-five it was {till fluid, with a great deal of ſerum 
ſwimming on the ſurface ; at the end of fifty it was 
become thicker and more tenacious; and at the end 
of fixty was dry and red. 

I mixed in a glaſs, three drops of venom with fifty 
of the freſh blood of a viper, and received in ano- 
ther glaſs fifty drops of the ſame blood, without 
making any addition to it. I ſhook both glafles a 
little, and equally. The blood unmixed with ve- 
nom, remained till the laſt redder than the other, 
and with a greater proportion of ſerum. At the 
end of thirty hours the venomed blood coagulated, 
but the other did not. 

We ſee by theſe experiments, that the colour of 
the blood of vipers which has been united with the 
venom of the animal, agrees very well with that of 
the blood of warm animals blended with the venom 
in the ſame way, notwithſtanding there is a great 

difference in all the other circumſtances. Theſe 
| experiments, however, are as yet too little varied 
to admit any certain concluſions to be drawn from 

them. 
IM put three drops of venom into a glaſs, and 
added thirty drops of the blood of a frog, the head 
of which I had juſt cut off, I likewiſe put thirty 
drops of this blood into a glaſs, withaut adding any 
| Venom. 
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venom. I ſhook the two glaſſes, as uſual, and ar 
the end of thirty minutes examined the blood in 
each. I found the venomed blood black, but not 
coagulated. The blood unmixed with venom had 
leſs ſerum than the other, was redder and more 
fibrous, and was likewiſe in a fluid ſtate. At the 


end of three hours the blood was black and dis- 
ſolved, but viſcous, and without any apparent fe- 


rum. The other blood had a great deal of ſerum 
on its ſurface. At the bottom it was red and coa- 
gulated, but the coagulum was moveable, fibrous, 
and viſcous. | 


Not ſatisfied with this laſt experiment, which I 


repeated twice with pretty much the ſame ſucceſs, 
I determined ro make at the ſame time, experi- 


ments on the blood of vipers, on that of frogs, and 
on that of guineapigs, and to follow minutely all 


the changes that I ſhould obſerve. 


I took fix conical glaſſes, fimilar to thoſe I had 


employed before, and put into each of the three 
firſt, four drops of venom, and thisty drops of 
blood. In the firſt glaſs was the blood of a viper, 
in the ſecond that of a frog, and in the third that of 


a guineapig. In each of the other three glaſſes 1 
imply put fifty drops of blood, taken from one of 
the ſame animals, and in the ſame order. I ſhook 


the ſix glaſſes a little, and equally, and then left 
them in an undiſturbed ſtate for ſome time. At 
the end of a few minutes the blood in the three ve- 
nomed glaſſes was black, and much more diſco- 
loured than that in the three others, and was al- 

ready 
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ready coagulated ; the blood of the viper unmixed 
with venom, was however much leſs ſo than the 
others, and was perhaps rather viſcous than effect- 
ally coagulated. The blood of the viper is befides 
of a darker red than either that of the frog or gui- 
neapig. At the end of ſome time, I obſerved that 
the venomed blood of the viper, and that of the 
frog, had a good deal of ſerum on their ſurface, 
but that there was none on that of the venomed 
blood of the guineapig. There was likewiſe no 
appearance of ſerum on the ſurface of the blood in 
the three glaſſes; in which it was unmixed with 
venom. At the end of eight hours the blood of 
the frog contained as much ſerum as the venomed 
blood, and was in the ſame diſſolved ſtate as the 
laſt, but redder. The pure blood of the viper 
never had any ſerum on the top, and continued 
coagulated as uſual; but the venomed blood of 
the viper was darker than the other, diſſolved, and 
extremely viſcous. At the end of three days the 
venomed blood of the viper till preſerved the large 
quantity of ſerum it had at the beginning ; it was, 
however,, black and viſcous. The blood of the 
viper, unmixed with venom, had a little ſerum, 
was red, fibrous, and almoſt wholly coagulated. 
The venomed blood of the frog was entirely diſ- 
ſolved, of a greeniſh hue, and contained a little 
ſerum ; but that which had not been vehomed, 
had a great deal of ſerum on its ſurface, was coagu- 


lated, and redder than the other, The venomed 
| | blood 
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blood of the guincapig was black, viſcous, and 
without ſerum. 

At the end of eight hours I examined the red 
globules of the blood in the three venomed glaſſes, 
and found them but very little changed in ſhape, 
and ſcarcely different from the globules of the 
pure blood in the three other glaſſes. At the end 
of eight days, however, I found that the globules 
of the venomed blood of the viper were conſiderably | 
altered in ſhape ; ſeveral of them were broken, and | 
they were in general much more changed than thoſe j 
of the viper's blood unmixed with venom. The 
globules of the venomed blood of the frog were al- | 
moſt all diſſolved; thoſc that were not were disfi- 
gured, and very much broken, The venomed | 
blood of the guineapig had, on the contrary, its 
globules enlarged ; they had in ſome meaſure 
changed their ſhape, and were in a greater or leſs 1 
degree diſſolved; they did not differ a great deal | 
from thoſe of the pure blood of the fame animal. [. 

Theſe laſt obſervations on the globules of blood {| 
can be of no uſe in explaining the immediate ef- 
fects of the venom of the viper on its being intro- 
duced into the veins; and the chagges we have 

ſeen in theſe globules are not obſerved till a long 
time after the action of the venom on the animal. 
If the animal is ſmall, it is dead a long time before [} 
any of theſe changes are obſerved. | 

I repeated the experiment on the blood of the | 
viper, frog, and guineapig, twice, and the conſe- 
quences, although they were not in every reſpect 
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Perfectly fimilar, were very uniform. I have 
therefore deemed it unneceſſary to enter into a de- 
tail of; them. 3 5 
We ſee in a general way, that the venom of the 
viper changes the blood both of warm and cold 
animals black; that of the animals on which it 
acts as a venom; and that of thoſe on which it has 
no ſuch action. This very uniformity of change 
of colour ſhows, however, that the venom of the 
viper does not kill animals, in conſequence of the 
principle that changes the blood with which it is 
united; black. It would otherwiſe be a venom to 
the viper itſelf, which it is not: 

But it is not the ſame as to the coagulation of 

the blood; The venom acts little, or not at all, on 
the blood of the viper, and the trifling variations 
we have obſerved in this reſpect are not at all to be 
attended to: It is otherwiſe as to the blood of the 
frog, and ſtill more ſo as to that of the guineapig. 
Scarcely is the latter in the glaſs, when it coagu- 
lates ; inſtead of which if it is blended with a few 
drops of venom, it coagulates no more, and re- 
mains black; viſcous, and without ſerum, This 
effect of the venom is the more fingular, as one 

would ſuppoſe that it ought to produce a very con- 
trary one. Does the venom, when united with the 
blood, becauſe it is a venom, or from ſome other 
principle, deprive it of the power of coagulating ? 

It has been ſeen that the venom of the viper 
produces a ſenſible change on the blood drawn 
from the veſſels of an animal. In theſe caſes the 
27 | blood 
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blood becomes black, and remains fluid, inſtead of 
coagulating, as it conſtantly does, when it is not 
mixed with the venom. On the contrary, this 
venom, when it is introduced into the circulation 
of an animal, ſuddenly impedes it, by cauſing a 
coagulation of the blood. The effects of the ve- 
nom on the blood of animals are certain, but we 

do not on that account know, on what they de- 
pend, nor by what mechaniſm all theſe changes 
are wrought. Does the venom of the viper act on 
the blood fimply as a venom ? that is to ſay, by the 
very principle that renders it mortal?—We have ſeen 
that this venom is a true gummy ſubſtance, and 
that it has all the properties which characterize 
gums. We have likewiſe ſeen, that gums are en- 
tirely innocent to animals; and I have obſerved, 
that when they are injected in a very ſmall quantity 
into the blood, the death of the animal is by no 
means ſubſequent. But why may not the black 
colour of the venomed blood, and the fluidity it 
preſerves out of the veſſels, depend on the gummy 
principle of the venom? We know that gums 
; abound with phlogiſton, and that phlogiſton gives a 
black tinge to the blood. It is true, that as a 
gummy ſubſtance, it ſeems that it ought rather to 
coagulate the blood, than to keep it in a ſtate of 
Ciflolution ; but experiment alone can reply to all 
theſe doubts. 
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Comparative Experiments made with Gum Arabich, 


I diffolved a few grains of gum arabick in a ſmall 
quantity of warm, diſtilled, water. The mucilage 
was tranſparent, and almoſt fluid, I put three drops 
of this mucilage into a glaſs, and added fixty drops 
of the blood of a pigeon, at the juncture of its 
flowing from the divided veſſels, 


At the ſame time J put three drops of the venom 


of the viper into another glaſs, and added fixty 
drops of the ſame blood, perfectly in the ſame 
ſtate. 

I ſhook both glaſſes for a minute, that their con- 
tents might be well blended together. At the end 
of two minutes the blood united with the gum and 
coagulated, its colour continuing redas in its natural 
ſtate, and no ſeparation of ſerum followed, al- 
though I kept it two days in the glaſs. The blood 

in the other glaſs ſuddenly became —_, and con- 
tinued fluid as uſual, | 

We ſec by this experiment, that gummy ſub- 
ſtances do not give a dark tinge to the blood, and 
that they have not the property of keeping it in a 


diſſolved ſtate, and preventing its natural coagula- - 


tion. Thus, then, the changes that are wrought in 
the blood by the venom of the viper, are not the 
effect of a gummy principle, but of ſome other 
principle yet unknown to us, probably the very one 


that conſtitutes it a venom ; and indeed we have 
| hitherto 
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hitherts been able to diſtinguiſh nothing more in 
this humour, than a gummy principle, and a ve- 
nomous principle deſtructive of animal life. 

I was afterwards deſirous of trying whether the 
yenom of the viper would be no longer a venom 
when mixed with the blood. For this purpoſe, I 
put into a glaſs thirty drops of the blood of a pi- 
geon warm from the veſſels, and three drops o 
venom. I blended the liquors well together, and 
after twenty-four hours were clapſed, applied ſeve- 
ral drops of the mixture to the muſcles of a pi- 
geom The pigeon ſurvived, and at the end of 
thirty hours ſeemed ſcarcely to have any ſymptom 
of diſeaſe, 

I prepared a mixture of venom and blood in the 
ſame way, in another glaſs, but made it with an 
equal quantity of each fluid. Two minutes after, 
I covered with it the wounded muſcles of a pigeon, 
which, although it ſurvived, had certain ſymptoms 
of the diſeaſe of the venom, | 

I repeated this experiment on four other pigeons, 
Three of them died in leſs than eighteen minutes; 
and the fourth had ſo violent an attack of the diſ- 
eaſe, as not to recover till the end of the fixth day. 
I got ready two other pigeons in the ſame way, and 
did not employ the venom till half an hour after 
its union with the blood in the glaſs. Both pigeons 
died. 

It appears from all theſe experiments, that the 


venom does not loſe its deadly qualities in conſe- 


quence of being united with the blood. 
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We have ſeen that the venom of the viper is 2 

true gum, and that it has all the eſſential properties 
of a gum. Why may not this venom prevent the 
coagulation of the blood in warm animals, and 
likewiſe in ſeveral of the cold ones, as a fimple 
gum, and not as a venom? And why likewiſe may 
not the blood of the viper be different from that of 
other animals, ſince we ſee that the venom is inno- 
cent to the viper, and not ſo to the others? 

In this caſe again it belonged to experiment to 

decide. 5 
As it did not appear to me that the experiments 
I have hitherto related were ſufficient to explain this 
difficult phenomenon, of blood which coagulates in 
the encloſed veſſels of an animal, and which does not 
coagulate in glaſſes in the open air, I thought it 
- neceflary to examine more attentively than before, 
the effects of the venom on the legs of animals cut 
off, and bit by the viper; and likewiſe on thoſe 
on which a ligature had been made previouſly to 
their being bit. I was apprehenſive that I might 
have made ſome miſtake in my prior experiments, 
and that ſome neceſſary attention might have eſ- 
caped me. It was natural to conceive, that after 
all I had ſeen in my laſt experiments, I was better 
prepared for nice obſervance than before. 

With this preſumption, 1 made the following 

experiments. 

I had a pigeon bit in the leg repeatedly by 2 
wiper, and a few ſeconds after cut off the limb, 

There was a degree of lividity at the hn” ſpot 
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where the teeth had penetrated ; but this was 
ſcarcely perceptible, 

On repeating this experiment with the fame 
circumſtances, the conſequences were perfectly 


ſimilar. 


I had the leg of another pigeon bit by a viper, 
a moment after I had cut it off. There was no 
ſymptom of diſeaſe, nor any livid appearance. 

I wounded: the leg of a pigeon with a venomous 
tooth, and cut it off immediately after. There 
was ſome appearance of grumous blood in the 


muſcle the tooth had pierced. 


I wounded the leg of a pigeon with a viper's 


tooth that had been dry a long time, and at the 


ſame time wounded the pigeon's other leg with a 
venomous tooth. The wounds made with the ve- 
nomous tooth became livid, and this lividity pene- 
trated into the whole ſubſtance of the muſcle. 
There was no appearance of any change in the 


part of the other leg that had been pierced by 


the dried tooth. 

I wounded the leg of a pigeon with venomous 
teeth, and cut it off immediately after, There 
was a dark ſpot, which however I could ſcarcely 
diſtinguiſh, at the part the teeth had penetrated. 

I forced the venomous tooth into the leg of a pi- 
geon, and cut it off immediately after. There was 
no ſymptom of the diſeaſe of the venom. 

I cut off the leg of another pigeon, and wounded 


it immediately after with a venomous tooth, There 


was a ſlight appearance of dark extrav aſated blood. 
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I again forced a venomous tooth into the leg of a 
Pigeon, and cut it off immediately after. This was 
not ſucceeded by any ſymptom of the diſeaſe of the 
venom. | 3 

I pricked the leg of a pigeon repeatedly with the 
point of a needle, and cut it off immediately after, 
I obſerved dark and extravaſated blood at the part 
that had been pricked. 

Although the greater part of theſe experiments 
ſhow, that the venom of the viper has no action on 
the parts of animals that have been cut off, there 
are ſome of them, however, in which we find a 
ſlight appearance of dark and extravaſated blood, 

The experiment made with the needle rendered 
what I was defirous of deducing from the others 
ſtill more uncertain, One would conceive that 
every time the large veſſels are ruptured, and there 
is a ſenſible hemorrhage from them, the ſpots and 
dark colour may appear, without the intervention 
of venom. | 

It is in general true, that there exiſts a notable 
difference betwixt the effects of the venom of the 
viper introduced into a leg that has been cut off, 
and the effects of the ſame venom communicated to 
a leg that continues to make a part of the animal. 
This difference may occur, either becauſe the 
quantity of blood in the amputated leg is leſſened, 
becauſe the blood receives fomething from the air, 
or becauſe it, on the contrary, loſes ſomething 
when in contact with the air, To diſcoyer which 


of 


G R n o * . 2. 


of theſe hypotheſes is the moſt probable one, I 
made the following experiments, 


Experiments on the Venom of the Viper on Limbs that 
were ſheltered from the Air. 


I placed a pigeon in water in ſuch a way, that I 
eould cut off one of its legs without there being any 
communication betwixt the divided partand the air. 
A moment before I cut it off I had wounded the leg 
with a venomous tooth. At the end of four minutes 
I drew it out of the water. At the part where the 
tooth had pierced the muſcle, there was a ſmall li- 
vid ſpot, on which I immediately made an incifion, 
and found it to have penetrated juſt as far as the 
tooth and venom had reached. 

I repeated this experiment twice, and the con- 
ſequence was the ſame, The livid ſpot had ex- 
tended in the ſame way into the ſubſtance of the 
muſcle. _ 

The blood of the leg amputated in the water, 
flows from the veſſels in the fame way as. if the 
part had been cut off in the open air. The ſymp- 
toms, therefore, of the diſeaſe of the venom in the 
leg ſtill adhering to the animal, and the abſence of 
theſe ſymptoms when it is detached, do not depend 
on the different quantity of blood that is found in 
the two different ſtates of the leg. 

This experiment ſcems likewiſe to determine 
that the blood meets with no eſlential loſs when it 
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is expoſed to the air, ſince it does not ſeem pro- 
bable that the water which ſuffers the blood to flow 
from the leg, prevents this ſuppoſed principle from 
eſcaping with it. 

It remains probable, then, that the contact of the 
air cauſes ſuch a change in the blood of the leg, 
and that the air itſelf unites in ſuch a way with it, 
as to produce the diverſity of effects we have ob- 
ſerved, although it is certain that we cannot ex- 
plain what this change conſiſts in, and how, in 
theſe caſes, the air unites itſelf with the blood. 


New Experiments on Parts that were cut, after ibe 


Circulation had been interrupted in them by a Lis 
4 ature, 


I had now an important experiment to make, 
to determine the effects of the venom of the viper 
on parts of animals tied, and afterwards cut off. 


I had the leg of a pigeon bit by a viper at the 


fame inſtant that I had it tied and cut off. The 
whole operation was made in three ſeconds, and re- 
quired the aſſiſtance of three perſons. The ampu- 
tation was made over the ligature, which was 
ſo very tight as to prevent the ſmalleſt hemorrhage. 
The leg when cut off had the moſt decided ſymp- 
roms of the diſeaſe of the venom. There were 
livid ſpots on it, the veſſels were black and ſwelled, 
and the blood black, and partly condenſed. Having 
opened the muſcles, I found that the livid colour 
| exten ded 


ON POISONS 394. 


extended for the whole depth of thoſe that were 
wounded. 

I immediately made a ſecond experiment, fimilar 
in every reſpect to the foregoing, except that the 
leg was not bit by a viper, It had not the ſmalleſt 
ſymptom of diſeaſe. 

J had the leg of another pigeon bit once by a 


viper, and, after four ſeconds were elapſed, made 


the ligature and the amputation at one and the 
ſame inſtant, In leſs than a minute the ſymptoms 
of the diſeaſe were apparent, the whole ſubſtance 
of the wounded muſcles being in a livid ſtate, 

I tied and cut off the leg of a pigeon, and imme- 
diately after had it bit once by a viper. The ſymp. 
toms of the diſeaſe of the venom in the part were 
very violent, and the muſcles were livid throughout 
their whole ſubſtance. 

| tied and cut off the leg of another pigeon, and 
had it afterwards bit by a viper. The whole ſubs 
ſtance of the muſcles was livid. 

Theſe experiments ſeemed to me ſufficiently uni- 
form to diſpenſe with my multiplying them any 
further. They demonſtrate, that the venom of the 
viper acts as a venom on theſe parts, although they 
are detached from the animals, provided there is ng 
hemorrhage from them. 

We likewiſe ſee, that it is not neceſſary that the 
uſual circulation of the blood and other humours 
ſtill continue in the part, ſince I have finze ob- 
ſerved that the venom acts on the legs that have 
been 
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been tied, even when they have been bit a pretty 
conſiderable time after the ligature has been made. 


Experiments on Animals with warm Blood, deprived of 
the Head, 


The experiments made on the frogs that had 
been deprived of the head, in which it appeared to 
me that the diſeaſe of the venom was communi- 
cated with difficulty, gave me the idea of ſeeing. 
whether it would be the ſame with warm animals, 
Theſe experiments have ſome relation to thoſe that 
were made on the legs of animals cut off and af- 


terwards bit, and only differ from them in this par- 
ticular—that here the greater part of the body con- 


tinues in conjunction with the leg, notwithſtanding 


the blood flows in a great quantity from the neck, 
where the inciſion has been made. 

I divided the trachea arteria of a fowl, and having 
fixed in it the nozzle of a ſmall pair of bellows, in- 
ſtantly cut off the head. I now began to work the 
bellows, and at the fame time had the leg of the 
fowl bit repeatedly by two vipers. The fowl 
lived for upwards of fifteen minutes. There were 
deep livid ſpots in the leg, at the part the teeth 
had penetrated, © 

I repeated this experiment on two rabbits, and 
on a guineapig. They lived beyond all compari- 
ſon longer than the fowl, and their life was not 
equivocal, as was eaſy to be diſtinguiſhed by the 
volun- 
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voluntary motions of the parts. It is true, that in 
theſe laſt I prevented the loſs of blood, in a great 
meaſure at leaſt, by tying the veſſels; and it is 
certain that they might have lived much longer, if 
the total effuſion of blood could have been pre- 
vented. The ſymptoms of the diſeaſe of the ve- 
nom were manifeſt in all the three, and in all of 
them the muſcles that had been bit were livid. 
This experiment ſhows, that the head of warm 


and perfect animals is not neceſſary to life, al- 


though it is ſo to a continuation of it. In a word, 
an animal may live very well, although deprived of 
its head, and may be ſenſible to external objects. 
The pulmonary reſpiration, and the circulation of 
humours in the parts, are ſuthcient for this effect. 
This principle of life is {till ſuſtained in the ani- 
mal, which may reaſonably be ſaid to be nat alto- 
gether dead, but only fo in part. 
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CHAPTER VL 


On the Cauſe of the Death of Animals bit by the Viper. 


My experiments on animals in which the nerves 
were bit by vipers, ſhow that the venom is a ſubſtance 
perfectly innocent to theſe organs, that it does not 
occaſion in them any ſenſible change, and that they 
are not even a means or vchicle of conveying it to 
the animal. In a word, it appears that the nervous 
ſyſtem does not concur more to the production of the 


diſeaſe of the venom, than does the tendon, or any other 


inſenſible part of the animal. On the other hand, 


all the experiments on the blood, the injection of 


venom into the veſſels, and ſo on, conſtantly evince 
that the action of the venom of the viper is on the 
blood itſelf. This fluid is alone changed by the 
venom, and this fluid conveys the venom to the 
animal, and diſtributes it to its whole body. The 
action of the venom, and its effects on the blood, 
are almoſt inſtantaneous. The colour of the latter 
is ſuddenly changed, and the bright red colour that 
is natural to it, becomes livid and black. This firſt 
effect is ſucceeded by a ſecond. The blood coagu- 
lates very ſuddenly in the lungs, heart, auricles, 
liver, and in the large venous veſſels. Sometimes 
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the heart ſtill continues its oſcillatory motions, not- 


withſtanding the blood it contains is, at leaſt in 
part, coagulated. At other times, the heart beats 
with greater force, as if it wiſhed to ſtop the prin- 
ciple of coagulation that exiſts in the blood. 

The coagulation of the blood of animals is cer- 


tainly the moſt remarkable effect of the venom of 


the viper, and it is this which ought principally to 
occafion the derangements in the viſcera, and in 


their functions. But the whole maſs of blood is 
not coagulated in the animal, fince a part of it ap- 


pears in a diſſolved ſtate. The red and lymphatick 
parts alone form the coagulum, the ſerous part is 


more fluid and diflolved than before. It is certain 


at leaſt, that the latter is thrown in great abundanee 


on the venomed parts, and ſheds itſelf in great 


plenty on the adipoſe membrane, 

If the coagulated part of the blood is left for ſome 
time in water, it loſes the black colour it had con- 
tracted, depoſits the red part, which unites with the 


water, and leaves a tenacious, white, fibrous, ſub- 
"ſtance, ſimilar to the polypus, 


The blood, partly coagulated, and partly dif- 


ſolved, produces a very violent derangement in the 


organs of the animal. The part bit by the viper 
ſwells inſtantly, and becomes livid by ſucceſſive 


degrees. The blood in the large veins ſtops and 


coagulates. The ſerous part tranſudes into the adi. 
poſe membrane, which it entirely fills, The cir- 
culation is deranged in the viſcera, diminiſhes by 
degrees, and at length ceaſes, The lung; are the 
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viſcus in which the circulation ceaſes ſooner than 
in the other parts. In a moment after the injection 
of venom into the jugular vein, the blood coagu- 
lates in the lungs, the veſſels of which are filled and 
diſtended with this humour, in a black condenſed 
ſtate. In a word, the circulation is totally impeded 
'and ſtopped, and the animal dies. It is a known 
fact, that as ſoon as the circulation is ſtopped in an 
animal with warm blood, death enſues in a few 
minutes, whatever the principle may be that binds 


and unites together the circulation and the life, the 


motion of the fluids and the ſenſiti ve faculty. 
It will not be foreign to the purpoſe to ſpeak 
here of the animal irritability, or of that property 


of the muſcular fibres, by which a muſcle contracts 


on the ſlighteſt touch. We muſt conceive this pro- 
perty of the muſcular fibres, as ſomething that dif- 
fers from the nerve, or from ſenſation; notwith- 
ſtanding it is true, that the nerve is the organ of 
the voluntary motions of the animal, and thatwhen 
it is touched, it excites irritability in the muſcle. 
The nerve, in whatever way it is ſtimulated, is al- 
ways motionleſs, and the muſcle continues to con- 


tract after it is ſeparated from the animal; whence 


it follows, that the nerve is rather the occaſion than 
the cauſe of the contraction of the muſeles. 
In my work entitled De Legibus Irritabilitatis nuns 


primum Sancitis, printed at Lucca in 1767, I de- 


monſtrated that the nervous fluid cannot be the 
efficient cauſe of muſcular motion. The arguments 
I adduced in that work .are drawn from the hypo- 


4 | theſis, ä : 


—_— Os ib D@@{{2© © 


r 399 


theſis, that the nervous fſdid acts agreeably to the 
laws of fluids in general. If the nervous fluid was 
different from fluids in general, if it had laws alto- 
gether different to theirs, or if it was analogous to 
electricity, my reaſons would be no longer applica- 
ble to the preſent caſe. 

However this may be, it is certain that the mo- 
tion of a muſcle ſeparated from the animal, docs in 
no way depend on the animal, or on the ſenſitive 
principle that reſides in it, and that the irritability 
in the fibres ſubſiſts from itſelf alone. The irrita- 
bility of the fibres is therefore diſtin from the ſen- 
ſibility of the animal, and two things which appear 
ſo different, and which ſeem to have been ſeparated 
by nature, ought no longer to be confounded, 

But if this ſenſitive principle, which conſtitutes 
the life of the animal, is different from the irritabi. 
lity of the fibres, why, in a part ſeparated from the 
animal, may there not ſubſiſt an obſcure ſenſation, 
an imperfect life, relative to the ſize and to the na- 
ture of the part ſeparated from the animal, and to 
the nerves that are found in that part ? 

In this ſuppoſition, there is no agreement, no 
harmony, betwixt the life of the entire animal, and 
the obſcure ſenſation of the part that has been ſepa- 
rated: but I do not ſee why, in this caſe, the ir- 
ritability may not likewiſe depend on the ſenſation 
of the part. The irritability would then depend on 
the partial ſenſibility, or would be the ſame as the 
latter, that is to ſay, it would depend on the ſenſibi- 
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lity of the part cut, and. not on the ſenſibility of the 


; animal. 


But the opinion that an obſcure ſenſation of life 


ſubſiſts in the parts ſeparated from animals, is found. 


ed on an immenſe number of obſervations and ex- 
periments, which I have promiſed to give in the 
ſecond volume of my Philoſophical Enquiries on 
Animal Phyſicks, {Recherches Philoſophiques ſur la 
Phyſique Animale) the firſt volume of which, in quar- 
to, was printed in Italian at Florence, in 1775. In 
the mean time I can venture to aſſert, that I know 
a very great number of animals, even amongſt thoſe 
that are called perfect, that is to ſay, that have hu- 
mours, heart, and viſcera, in which the hypotheſis of 
the continuance of animal ſenſation, in parts that 


have been divided, is verified. 


But whatever opinion may be adopted on irrita- 
bility, it is ſtill certain that this property exiſts in 
the muſcular fibres, that it is the principle of all 
the motions of the animal, and that without it, all 
would be ſtill, the organs would become uſeleſs, 
and the functions would be ſuſpended, PR 

When I wrote the firſt part of the preſent work, 
J was of opinion that the venom of the viper at- 
tacked the irritability in an immediate way, and 
that the animal died from the loſs of irritability in 
the fibres. But I did not then know, that the ve- 


nom of the viper has no action on the nerves, ang 


that when it is introduced into the blood, it kills an 


3 animal in a few inſtants. This hy potheſis ought 


not to be partly modified. It is not that in effect 
ths 
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the irritability is not diminiſhed, in the animal that 
has been bit, and that it is not even deſtroyed in a 
little time z but this is rather an effe& than a cauſe, 
and is a conſequence of the change cauſed in the 
blood by the venom, rather than an effect of the ve- 
nom on the muſcular fibres. It ſometimes occurs 
that we ſee an avimal, at the moment of its being 
bit, loſe alt its voluntary motions, and ſcarcely diſ- 
cover any of the lateſt ſymptoms of life, 

The debility of an animal, after it has been bit, 
is in general very great ; but this ſhows equally, 
that the ſenſibility is affected 1 and as the venom 
does not a& on the nerves, but on the blood, this 
diminution of ſtrength and ſenſation, and likewiſe 
the diminution of the irritability itſelf, may depend 
on the blood. 

I have had frogs bit in the leg by the viper, and 
have found upon pricking the crural neryes a little 


time after the bite, or upon drawing electrical ſparks 


from them, that they had loſt but little, if any, of 
their irritability. It is very true, that this irritabi- 
lity diminiſhes with time, and that, on the death of 
the animal, it is frequently loſt altogether; but in 
theſe caſes, the ſenſibility is likewiſe diminiſhed and 
loſt, It is befides certain, that if the crural nerves 
of the leg that has not been bit are ſtimulated, they 
contract with greater force than thoſe of the other; 


and that they frequently contract ſtill, when thoſe 


of the venomed leg have no longer in any * 


that property. 
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The irritability-of the fibres, in animals bit by 
the viper, diminiſhes in proportion as the diſeaſe is 
more conſiderable, and as it continues a longer 
time. An animal that dies in a few minutes, pre- 
ſerves in its muſcles more irritability, than one that 
dies at the end of ſeveral hours, or of ſeveral days. 
The irritability ceaſes much later in the heart, ſto- 
mach, and inteſtines, than in the other parts. It 
particularly ceaſes very late in the inteſtines, which 
continue to move, notwithſtanding the animal has 
been dead ſome time. - The irritability of the dia« 
phragm, or the motion of the thorax, ceaſes much 
later than that of the other muſcles that depend e on 
the will. <p} 

I made all theſe oblirvatiabs on animals with 
warm blood, in which it appeared to me, that the 
electrical ſparks were drawn with greater difficulty 
from the parts bitten, than from the other parts of 
the animal. This experiment ſucceeds particularly 
in fowls, in which there is no difficulty in laying 
the muſcles of the leg bare, and in having them bit, 

The diminution. of irritability in the muſcular 
fibres, is occafioned by the changes the venom 
cauſes in the blood. The latter in this Rate, in 
which it is partly diſſolved and partly coagulated, 
is diſpoſed to a ſpeedy putrefaction, and being pent 
up in the veſſels, diſſolves the texture of them, 
paſſes through their coats, and ſheds itſelf in the 
adipoſe membrane, corrupting and decompoſing 
whatever it meets with. In animals, the. parts that 


kave been bit by the viper, paſs in a ſhort time to 
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the ſtrongeſt putrefaction, and preſent gangrenes 
and ſphacelations. The ſkin is ſpeedily corroded 
and deſtroyed ; the muſcles black and fœtid; and 
the adipoſe membrane diſſol ved. | 

I have known a rabbit die in leſs than three hours, 
with the muſcles of the leg already gangrened 
throughout their whole ſubſtance; they were black 
and offenſive, and were divided by a knife without 
any reſiſtance, In a word, this putrefactive ten- 
dency of the muſcles, in animals that have been bit 


by the viper, cannot be denied, and is occafioned 


by the change wrought in the blood by the venom. 
It is very true, that when the animal dies in a 
few minutes, there is as yet no actual putrefaction 
in the ſolid parts, although the humours have. a 
true tendency to this ſtate. The diſeaſe reſides 
ſolely in the humours, and the ſtoppage of theſe 
humours in their natural courſe, occaſions the death 
of the animal. Whatever tends to impede the mo- 
tions in the animal machine, neceſfarily tends like- 
wife to deſtroy in it the ſenſitive principle and life; 
and we cannot conceive life there, where every 

ching is in a perfect repoſe. 
Senſation is an active principle, and neceſſarily 
expreſſes an action, and we cannot conceive action 
without motion. We ſay in effect, that an animal 
is dead, when it is no longer ſenſible; and we ſay, 
that it is no longer ſenſible, when there are no lon- 
ger in its organs, the ſigns, the external motions, 
that indicate ſenſation. The moment theſe motions 
ceaſe, we ſay that an animal is dead. This manner 
Des "Mi 
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ef Juliging is founded on obſervation itſelf. We 
have feen that when an animal is reduced ta this 
ſtate of tepoſe, It does not return again to life; and 
think, we may, on the other hand, reaſonably con- 
clude, chat an animal, when it is dead, can no lon- 
ger revive in any manner whatever. This ſecond 
opinion, if we pay attention to it, acxually appears 
to be derived from the firſt, ſince, after all, we do 
not know the principle that conſtitutes life and ſen- 
fation In animals; it is, however, contradicted by 
obſervations and experiments of more modern 

date. | | 
The obſervation that an animal deprived of mo- 
tion does not return to life, appears to be combat- 
ted, as I have ſaid, by modern obſervations of a 
quite contrary nature. We have heard of ſtrong 
afphyxtes, in which there was no longer any fign of 
motion. We are likewife told of drowned perſons, 
who have preſented the ſame phenomenon, although 
death in them was nothing more than apparent. I 
therefore do not foe, why à certain obſcure motion 
may not ſubſiſt in the organs of an animal, which 
may not come within the reach of the evidence'of 
our ſenſes. A motion to be infenfible is not the feſs 
reatz and when a motion ſubfiſts in an animal, 
there may ſtill ſubſiſt in it a principle of ſenfation. 
I cannot deny but that, when there no longer ſub- 


fits any principle of ſenſation, the animal is in all 


phyſical rigour dead; fince we cannot poſſibly have 
any conception of life, in an animal without fenſa- 
tion. In the ſame way it ſeems equally clear, that 

n * a total 
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a total repoſe in the organs of an animal, ought to 
cauſe this ſenſation to ceaſe, and conſequently to 
occaſion the death of the animal. But is there any 
method by which we can aſſure ourſelves of the to- 
tal immobility of the organs of an animal, in which 
the humours are ſtill in a fluid ſtate? I cannot con- 
ceive any one. A very ſmall motion is entirely im- 
perceptible to us, and we ſee only the greater ones. 
Every thing in nature is in motion, and it is not 
poſſible that a body, or any of its parts whatever, 
can be found for a ſingle inſtant in a total and per- 
fect repoſe. Perfect repoſe is beſides repugnant to 
the general laws of gravity, and to the nature of 
fluids, which are in a greater or leſs degree pene- 
trated by heat. Hence ariſes the difficulty of pro- 
nouncing on the death of animals, ſince in ſhort 
there may ſtill ſubſiſt in them a motion which may 


be inſenfible to us, but which may yet be ſufficient 


to maintain in them an obſcure ſenſation, to prevent 
their being altogether dead, and to enable them to 


return to life. 

The motion of the heart being ſuſpended, and 
the reſpiration and circulation ſtopped in an animal, 
it is ſoon reduced to that ſtate in which we ſay of 
it that it is dead ; notwithſtanding that this may 
probably not always be the caſe, when we believe it 
to be ſo. I know of only two ſtates of an animal, 
that can make us certain of its being really dead. 
One of theſe is the total putrefaction of its organs; 


the other, the abſolute deficcation of its humours. 
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The firſt renders all animal function impoffible; 
the ſecond deſtroys all principle of motion. 

The total deficcation of the fluids and ſolids of 
an animal, not only forbids the uſe of the organs, 
but even conveys an abſolute immobility into all 
the parts. An animal, in this ſtate of a total deſic- 
cation of parts, and of an immobility of its organs, 


is in my opinion certainly dead, and ought to be ſo 


in the opinion of every body; elſe we ſhould be ex- 
poſed to a capricious and unreaſonable pyrrhoniſm. 
A fiſh, for example, dried in the ſun, or by artifi- 
cial heat, during twenty years, ſo as to become hard 
as wood, might flill paſs for being alive. I muſt 
confeſs that I cannot conceive life without action, 
nor action without motion, nor organical motion 
when the organs are dry ; and this ſtate is therefore 
to me a ſtate of death. The naturaliſt ought not, 
however, ito confound with each other theſe two 
different ſtates of death, that is to ſay, the putrefac- 
tion of the parts, and the deſiccation of the organs. 
In the firſt the animal is dead for ever; in the ſe- 
cond, it may yet again return to life. We do not 
know any power, nature herſelf does not diſcloſe 
any, that can recompoſe an organ that 1s deſtroyed, 
and entirely decompoſed by putrefaction, or by the 
concuſſions of external bodies. This is what has 
never yet either been accompliſhed or ſeen. We 
have therefore every poſſible reaſon, not only to be- 
Heve an animal that is reduced to this ſtate dead, 
but likewiſe to believe it dead for ever. But if the 
animal is ſimply dry, if there is no phyſical diſeaſe 
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in its organs, if the component particles of the dif- 
ferent parts ſtill preſerve their reſpective ſituations, 
the animal may in this caſe very well return to life, 
to which effect it is only neceſſary, that the organs 
are reſtored to the ſtate they were in when the ani- 
mal was alive. And why ought not an animal to 

revive in theſe caſes, provided it has every thing 
that concurred to make it live before? Whoever 

had reaſoned in this way a century ago, would have 
advanced matters both probable and reaſonable, but 
would not have been liſtened to, even by philoſo- 
phers, and would have riſked the paſſing, at leaſt 


for an extravagant perſon, or for a viſionary. 
But let us return to the animals that die by the 


bite of the viper. 


The blood coagulates in the veſſels, of an animal 
bit by the viper, and the animal itſelf is in a ſtate of 
death. The blood, changed by the venom, cor- 
rupts and deſtroys the organs of animals, and ren- 
ders the leaſt ſuſpicion of life altogether improba- 


It is true that, in proportion as the circulation of 
the blood ſtops in the veſſels, and as the death of 
the animal approaches, we likewiſe ſee a perceptible 
diminution of the ſenfibility ; but this does not yet 
demonſtrate to us, that the nerves are either chang- 
ed, or have received an injury. 

There may perhaps be ſuch an harmony or agroc- 
ment betwixt the circulation of the blood, the air 
of the lungs, the principle of ſenſation, and the 
Dd4 nerves, | 
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215 much later than in animals with warm blood, be- 


nerves, * the one e removed, the other may 
diminiſh, although one may not act on the other. 

My experiments have demonſtrated, that an ani. 
mal may loſe its ſenſibility from quite another cauſe 

than from that of an injury to the nerves ; and 1 
therefore think that any one would reaſon ill, who 
ſhould ſay that the death of an animal depends on 


the nervous principle alone, becauſe in proportion 


as the animal draws towards its death, its ſenſibility 
is found to diminiſh, The diminution of ſenſibi- 
lity in the nerves may be a ſecondary effect of the 
cauſe that kills an animal; and indeed, if the re- 
poſe, if whatever puts a ſtop to motion in the ani- 
mal, produces death, it muſt likewiſe be productive 


of a loſs of ſenſation, which cannot ſubſiſt without 


motion, 

Buch is the death of animals with warm blood bit 
by the viper; but in cold animals it is not exactly 
the ſame. Animals with cold blood, ſuch for ex- 
ample as frogs, may live a certain time without the 
circu'ation of the blood, and without reſpiration. 
It is preciſely on this account, that the venom of the 
viper operates on them with leſs activity than on 
warm animals, and that they ſurvive much longer 
than theſe laſt, in proportion to the ſize of their 
bodies. The action of the venom of the viper 


is inſenfibly communicated to the whole animal; the 


muſcles diſpoſe to putrefaction, and the part bitten 
becomes in alittle time livid and gangrenous. The 
death of the animal then follows, but happens 


cauſo 
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cauſe the principle of life is not ſo intimately con- 

nected with the circulation of the humours. 
Why the circulation is thus cloſely connected 

with life in animals with warm blood, and why it is 


ſo little ſo in animals that have the blood cold, is a 


much nicer enquiry, I propoſe to ſpeak on this 
ſubject in a work On Factitious and Natural Airs, 
(Sur les Airs Faftices et Naturels) which I hope to 


publiſh very ſoon, 


End of the Firfl Volume. 
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alkali, as an antidote, on theſe animals - 143 166 
—— the abſolute inutility of it = - 145 
Frog, the venom of the viper deſtroys in it the principle f 

irritabilix - - 97 
f experiments that prove the inefficacy of the volatile al- 

kali, in the bites received by this animal - 157 
— it is killed by the bite of the viper - 273 

— effects of the venom of the viper on the brain and 

nerves of this animal - - 2 

== it is very ſoon killed by mephitick vapours . g1 
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Gilts 7e the diſeaſe produced in them by the bite of 
the viper - - — - 20g 

— — the cutting them off does not prevent the 04. 
fects of the bites of this animal, made in the comb 208 

Gland, what appears to be ſuch, and to be deſtined to the 


ſecretion of the venom of the viper - 235 
Eordius, a worm that recovers its life, if after having been 
dried it is wet with water - — 112 


Guineapige, experiments with the volatile alkali on theſe ani- 
mals, which Yetermine | its repeal agaiaſt the bite of the 
_ viper 4 p 147 148 
the venom of the viper dans introduced into 
the muſcles of theſe animals does not act on them ſo as to 
occaſion death - 186 
the bite of the _ the — of theſe ani- 
mals very dangerous - 190 
. n. that refolt from their being bit on 
the neck , 58 - - | 208 209 
— —— —sßS᷑aũvZ from bit on 
the noſe - | 215 
Gum Aabiel, its general — compared with 
thoſe of the venom of the viper n - 253 
i perfect innocent when applied to wounds 261 
ccd, of this gum on blood drawn from the 
wveſfels of an animal RN © 1 386 


6er, heir characteriſlick properties a 256 


— the venom of the viper is a ſpecies of gum <« 257 


H 


Head of the Viper, its deſcription - » n 


Heart, that of the wheel-polypus in a voluntary muſcle 110 
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James Dr., believed i in the acidity of the venom of the viper 249 
—.— the errours of this writer as to the ſeat of the 


reſervoir of venom - - - 22 
Jaundice that Supervenes in theſe that have been bit by the 
Viper, the cauſe of it explained - — 83 
Injection of the Venom of the Viper into the Bleod-weſſels, and 
its Effects - — — = 315 
Ixſect that wound with a Sting, introduce into the wounded 
part, a liquor of a gummy nature — — 265 
Inteſtines, effects of the venom of the viper on theſe viſcera 192 
Irritability, deſtroyed by mephitick vapours - 93 
— - by the venom of the viper - 98 102 


it is rather one of the circumſtances that attends * 
it, than the cauſe of the death of animals hitter - 401 
Tuſſieu, recommended the uſe of the volatile alkali againſt 
the bite of the viper, in conſequence of deeming the ve- 


nom of this animal acid * — 2 244 
L 

Leeches, employed againſt the bite of the viper - 36 

—— deſcription of their mouth - — 72 


Leg, the part of animals on which the greateſt number of ex- 
periments were made with the venom of the viper what 
ought to be underſtood by this expreſſion - 132 

Lewenhoeck, his errour in relation to the ſuppoſed wheels, or 
arms of the wheel-polypus - - 108 

motion of the heart of this animal, which ap- 
pears to be a voluntary muſcle 110 

Ligaments, the venom of the viper has no effect on them 223 

Limbs, bit by the viper, and cut off immediately after, do 
not appear to be changed - - - 389 

Liver, effects of the bite of the viper on this viſcus - 193 

Lungs, of animals bit by the viper, are covered with livid 
ſpota - — - - 322 

Lymph, its characeriticks - - „ 
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Marrow of the Boner, not ated on by the venom of the 
viper - - - - 200 
Mead, this authour is the firſt who has written on the na- 
ture of the venom of the viper - — 239 
— he believes this venom to be hot and acrid to the taſte 253 
— ſuppoſes the exiſtence of certain ſalts - 47 247 
— he ingenuouſly agrees, at length, that it is neither 


acid nor alkaline - - - $1 BIS 
—— his hypotheſis, as to the action of this venom 78 244 
— remarks, that it produces no change in blood drawn 
from the veſſels = - - 312 
— believes that it acts on the animal ſpirits - 89 
—— has a dog bit in the noſe by a viper the concluſions 
he draws from thence - - - 211 
— the drawings he gives of the teeth, &c. of the viper, 
are defective - — — — 234 
— his opinion of the venom of bees 263 
Membrane adipoſe, experiments made with the venom of the 
viper on this part — 1 183 
Mephitick wapours, different hypotheſes on ads mode of 
action on animals - - - — 90 
Morgagni, his opinion of the pain excited by the ſting of 
the ox· fly 13 69 
Muſcle the conſtrictor, of the of of Venom of the Viper, its 
deſcription - — 0 


Muſcles, action of the venom of the W 58 theſe = 185 187 


Ws 


Napel, effects of this juice en the fleſh of animals = 01 
Narceticks, have no effect on dogs "GEN. 35 
Neck, bite of the viper on this part - = \.._ 208 
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Nerves, effects of the venom of che viper on theſe organs 330 


—— on the ſciatick 


nerve of rabbits . - * 337 
— | - on the ſame nerve 
divided above the bite - = 343 
divided below - - 345 
 —— With aligature, without being cut . 349 
—— comparative experiments, by making ſimple me- 
chanical wounds on the ſciatick nerve 8 352 
Ninti polenga xeilanica, mode of action of the venom of this 
ſnake on the animals it bites - - 105 - 
No/e, effeRts of the bite of the viper on this part . 210 


Nicholls, his drawings of the head of the viper imperfet 234 
——- his idea of the flowing of the venom from the point 
-of the canine teeth of the viper — — 6 


O 


Oils eſſential, are not diſſolved by the venom of the viper 256 


Opium, why it cauſes convulſions - - 831 
— its effects are yery analogous to thoſe of the venom 

of the viper - - - S 114 
Or vai, a ſnake that reſiſts the bite of the viper - 39 


Ox-fly, (the Taon of the French) ſeems to be the ſame as 
the Oeſtros of the Greeks, the Afüllus of the Latins, 


and the Tabanus of Varro and Pliny - . 70 
P 
Palſy, cauſed by the bite of the viper - . 99 
Particles organical, falſely ſuppoſed in the venom of the 
viper, and likewiſe in the pus of wounds mr” 87 88 
Pericranium, not acted on by the venom of the viper 197 


Perioſteum, not acted on by the venom of the viper - 198 
Pigeons, the quantity of venom required to kill a ſparrow, 
has in general very little effect on theſe animals ws... _ 


— i re zuires about four times as much to kill them 285 


Ee 2 Pigeons, 


x I N PD E X. 
Pigeons, a ſingle viper can ſucceſlively kill ten, or even twelve 


of theſe animals - _ - 161 
—— they generally die within from eight to twelve mi- 
nutes after they have been bit — - 141 
— dhe volatile alkali is of no uſe to them 138, 142 
effects of the bite of the viper on their breaſt 189 
on their pericranium - - 197 
——— bones and perioſteum - 9 198 
—— — dura mater and brain . - 199 
—— marrow of their bones, &c. 8 — 200 
on their muſcles - - e 
——— muſcular fibres - - - 187 
the amputation of the leg does not occaſion the 
death of theſe animals - - 298 
Poiſons of the animal kingdom ; their mode of action 106 
Polypus of freſh water; its venom is analogous to that of 
the viper S - - -" =had 


8 | — it is the moſt active of all venoms 106 
Principle; an unknown one that ſeems to exiſt in the blood 

of a living animal - - 25 327 
Pus of wounds, improperly thought to contain live inſets 88 


Putrefaction is the real charaGeriſtick of death " 405 


R 


Ralbits; effects of the venom of the viper on their muſcles 185 
its effects on the tranſparent cornea of theſe animals 200 
——— the bite of the viper on the breaſt of theſe animals 


very dangerous to them — - . 190 
AS the bite made on their belly occaſions a tumour 191 
effects of the bite on their inteſtines 4 8 

on their liver - W444 - 193 
on their cars - - - - 194 
— neck - | - 209 
— noſe - - — . 211 
on their tendons, ligaments, &c. - 221 
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— on their nerves - _ 337 
effects that enſue from the injection of the venom 
of the viper into the blood veſſels of rabbits 318, 32g 
inefficacy of the volatile alkali, in checking the ef- 


fects of the venom in theſe animals — 149, 171 | 
it rather tends to encreaſe than diminiſh the diſeaſe 


of the venom - = 152 
Radiſhes ; their ſkin affords a blue ſtain, very ſenſible to the 
action of the ſlighteſt degree of acidity — 242 
Rage or fury of the viper does not render its venom yore 
active - - 25, 26. 
Reaumur ; his opinion of the Un nk) by the ſing of 
the ox-fly - * 69 
Receptacle of the venom of the viper ; its deſcription 
21, 235, 236 
Redi; the firſt who had any determinate ideas as to the ve- 


nom of the viper - - - 236 
—— his errour in regard to the receptacle of the venom in 
the viper - — . 6, 235, 239 
— his opinion of the paſſage of the venom along the outer 
part of the tooth — 5 
Rotifer, or wheel- polypus; its wheels are not real, but ap- 
parent - — - 108 
8 


Saline net-wwork, which Mead thought he ſaw in the venom 


of the viper; what it is - 50, 247, 249 
Saliva of the viper is not venomous - - 25 
Salts; Mead thought he could perceive ſalts in the venom 

of bees - - - 263 
— there are no ſalts in the venom of the viper 54, 102 
Scorpion ; miſtake as to its deſtroying itſelf with its own ve- 

nom 3 * 2 33, 
— authors do not agree as to the number of oriſices in 

its ſting - — 2 64 
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Ain; experiments to determine the action of the venom of 


the viper on this part - — - 177 
Slugs are not deſtroyed by the venom of the viper 38 
Snails are inſenſible to the venom of the viper - 38 
Sparrows ; the time in which they die after they have been 

bit by the viper - - - 141 

A the quantity of venom required to kill them 285 
effect of the volatile alkali on theſe animals bit 

by the viper \ — 133 

Spirit of ins does not diſſolve the venom of the viper 257 
vin— prfCcipitatc it after it has been diſſolved in 

water — | TI ING 7 258 

T 
Tartar ſtibiated; has no action on the eyes = 34 
Taft, hot and acrid, falſely then by Mead in the venom 

of the viper — al _” 56 
Teeth canine of the viper; their deſcription - 9, 236 
— their number - - — 7, 237 
—— their double channelling - . 10 
Tendons ; ex *:riments made on them with the venom of the 

viper . — - 220 


in theſe experiments the death of the animal is oc- 
caſioned by the denudation of the tendon, and not by the 
venom — — - 231 

2 reproduced vaſcular ſubſtance covers the tendon 
after it had been laid bare, and reſtores it to its former 


Nate - - — op” LE WIG 
Tooth venomed ; what itds — - 185 
Toæicodendron; microſcopical examination of the juice of this 

plant - - . - 102 
Tumour that ſucceeds to the bite of the viper in the belly, 

in rabbits and guinea-pigs. - - 191 


—— it likewiſe appears when they are bit in the ear 194 
nud in the noſe - - 211 
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—— fowls that have been bit in the comb have a tumour 


in the gills - - . 20 
Tunica conjundti va; not acted on by the venom of the viper 37 
Francs are not ſuſceptible of the venom of the viper 49. 

* 
Faliſnieri ; his opinion of the paſſage of the venom 6 


Venom of the Viper flows out at the elliptical hole at the 
point of the canine teeth 3 - 16, 23 
— manner in which it is to be employed 


in experiments, to obtain uniform conſequences 14 


— — it has no taſte - $5, 258 + 


— hen liquid, unite with the mineral 
acids without efferveſcence "Es — 255 


—— — the nature of it - - 238 


— — it was thought acid by Mead 240 
is not ſo - 45 
neither is it alkaline 2 254. 


— — it diſſolves in water, but not in ſpirit of 
wine "es - © - 257 
_ — does not melt in the fire - 258 

— microſcopical examination of a drop of 
this venom - - . - 48, 259 

— — — it is a poiſon 1 to ever ſpecies of animals 


with warm blood - — 272 
- nas no action on leeches - 36 
nor on ſnails - - 38 
— — a determinate quantity of it is required 
to kill an animal - - - 277,287 
— — a thouſandth part of a grain in weight 
is ſufficient to kill a ſparrow WTI - 285 
— — it requires a certain time to produce i its 
effect 7 — 2 288, 294, 299, 302 


— it is not ot mortal if it does not penetrate be- 


neath the adipoſe membrane - K. e 
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xiv. INDEX 


— — its action on parts bitten * 271 
— — it has in general no action on the muſ- 
cles of animals - - - 186 
— nor on the bone, perioſteum, and peri- 
| cranium 4 — 197, 198 
— — nor on the dura mater and brain 199 
8 — nor on the marrow of the bones 200 
. nor on the tranſparent cornea 57. 200 
— has no effect on the tongue of rabbits 201 
— nor on amputated limbs — 289 
— - when injeQed into the blood-veſlels, it 
Kills an animal inſtantly - I 318 
— cauſes no change in the blood drawn 
ſrom the veſſels — — 313 
— —— prevents the coagulation of it ibid. 
— | has no effect on the nerves - 356 
— — according to Mead, it acts on the ani- 
ge ſpirits 5M, - = 330 
gr" >. does not loſe 3 its deadly qualities, after 
having boos employed in killing animals — 188 
— nor after having been kept a long time 65 
Fenom of the polypus analogous to that of the viper 100 
Vnomed; what ſhould be underſtood by this word 98 
Vipers are not always provided with venom — 140 
— are not deſtroyed by their own venom - 2g 
it probably requires nearly the venom of two yipers 
10 Kill a man - - — 287 
W 
Fachs; experiments on their venom 3 — 263 
Vater diſſolves the venom of che viper perfectly 257 


; : 133 
I beel-pelypus ; its whicels are not: 8 te * 108 


